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Office  of  the  Chief  of  Enoineebs, 

United  States  Army, 
Waskingtofij  1).  C,  July  1, 1880. 

Sib  :  A  work  which  promises  to  be  of  great  value  to  officers  of  the 
Corps  of  Engineers  and  to  the  civil  engineers  of  the  country  has  been 
in  coarse  of  preparation  during  the  last  two  years,  under  the  direction 
of  Maj.  U.  M.  Robert,  of  the  Corps  of  Engineers. 

It  is  entitled  <<  Index  to  the  Reports  of  the  Chief  of  Engineers,  U.  S. 
Army,  upon  Works  and  Surveys  for  Biver  and  Harbor  Improvement, 
1866-18 1 9.» 

I  have  respectfully  to  recommend  that  1,000  copies  of  the  work  be 
printed  at  the  Government  Printing  Office,  and  in  view  of  the  perma- 
nency of  its  value  to  those  who  have  received  the  reports  of  the  Chief 
of  Engineers  during  the  fourteen  years  covered  by  the  index,  and  to  save 
the  expense  of  <'  composition  "  in  case  that  future  editions  are  called  for, 
I  further  recommend  that  the  work  be  stereotyped. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Weight, 
Chief  of  Engineers, 

Brig.  &  Bvt  Maj.  Oen. 
Hon.  Alexandeb  Ramsey, 

Secretary  of  War, 

Approved. 

By  order  of  the  Secretary  of  War. 

II .  T.  Cbobbt, 

Chief  Clerk. 

July  6, 1880. 
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IT.  B.  ENann&EB  Office, 

Milwaukee^  W%8.j  June  25,  1880. 

General.  :  I  have  th^  honor  to  forward  herewith  the  manuscript  of 
an  <^  Index  to  the  Beports  of  the  Chief  of  Engineers  on  River  and  Har- 
bor Improvements  for  the  years  1866-1879,  inclosive." 

On  January  10, 1878, 1  addressed  a  letter  to  the  Chief  of  Engineers, 
Brig.  Oen.  A.  A.  Humphreys,  from  which  I  make  the  following  extra^^ts : 

Genbrai<  :  The  need  of  a  thorough,  careftdly-prepared,  and  systematically-arranged 
index  to  the  eighteen  volnmes  of  the  Reports  of  the  Chief  of  Engineers  for  the  last 
twelve  years  I  suppose  every  ofBcer  of  the  corps  has  felt.  Questions  are  constantly 
arismg  which  force  one  to  search  these  volumes  for  hours,  when  a  few  minutes  would 
anfftee  if  he  were  provided  with  a  good  index.  Moreover  I  think  that  the  reports  would 
be  r^ftrred  to  ten  times  where  they  are  now  referred  to  once  if  such  an  index  were  at 
band.    •    •     *    The  main  objects  I  have  in  view  may  be  described  as  follows: 

(1)  To  provide  every  officer  in  charge  of  a  work  with  the  means  of  quickly  referring 
to  eveiything  of  importance  in  the  past  history  of  that  work. 

(2)  To  provide  the  means  of  quickly  r^erring  to  information  on  every  point  in  these 
reports  of  value  to  an  officer  investigating  a  special  topic,  such  as  "  bhisting,''  "  dredg- 
ing," ete. 

Believing  that  an  index  of  this  kind  carefully  prepared  would  be  of  great  value  to 
the  officers  of  the  corps,  I  would  respectfully  request  your  approval  of  the  project. 
I  cannot  now  form  an  opinion  of  any  value  as  to  when  it  will  be  finished,  but  as  I 
propose  to  do  the  work  without  employing  any  one  for  the  purpose,  using  the  services 
of  my  clerk  and  assistant  engineer  when  not  otherwise  engaged,  I  think  it  will  take 
all  of  ihe  present  year  at  least. 

The  reply  to  the  above  was  as  follows : 

Office  of  ths  Chief  of  Engineers, 

Washington^  D,  C,  January  16, 1878. 

Sir  :  I  have  to  acknowledge  the  receipt  of  your  communication  of  January  10, 1878, 

relating  to  your  proposed  work  of  indexing  the  volnmes  of  the  reports  of  the  Chief  of 

Engineers. 

Your  letter  has  been  laid  before  the  Chief  of  Engineers,  who  cordiaUy  approves  the 

project.    He  is  of  the  opinion  that  your  work  should  begin  with  the  report  dated 

March  1,  1866. 

By  command  of  Brigadier-Qeneral  Humphreys: 

Very  respectfully,  your  obedient  servant, 

W.  J.  Twining, 

Major  of  Engineers, 

M%j.  H.  M.  Robert, 

Corps  of  EnginoerSf  MUtoaukeef  Wis, 

As  shown  in  my  letter  above  quoted,  I  had  hoped  that  two  winters 
would  have  sufficed  for  the  completion  of  the  index,  but  it  has  actually 
taken  three.  The  original  intention  was  to  have  ended  with  the  report 
for  1877,  but  the  reports  for  the  two  following  years  are  now  included, 
so  as  to  bring  it  down  to  the  latest  date  possible. 
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At  the  beat  the  work  has  many  imperfections,  and  will  prove  in  many 
respects  unsatisfactory.  Those  who  have  had  the  most  to  do  with  its 
preparation  are  the  most  keenly  alive  to  its  defects,  which,  however, 
ander  the  circumstances,  could  not  have  been  avoided. 

Perhaps  the  most  serious  difficulty  has  been  caused  by  the  omission 
from  the  earlier  volumes  of  many  special  reports  of  officers  in  charge  of 
improvements,  which  often  contained  the  projects  and  estimates  for  the 
works,  or  modifications  thereof.  For  this  reason  it  has  been  very  diffi- 
cult to  obtain  a  clear  and  connected  view  of  the  plans  for  some  of  the 
works. 

A^ain,  many  errors,  some  of  a  typographical  character  and  others 
evidently  based  on  incorrect  information,  have  crept  into  the  reports, 
and  afterwards  have  been  continued  from  year  to  year.  Whenever 
possible  such  errors  were  corrected,  references  being  given  to  the  source 
of  the  information  used.  Often  the  totals  of  the  estimates,  or  of  the 
appropriations,  will  be  found  to  differ  materially  from  those  stated  in  the 
last  report  of  the  officer  in  charge,  but  it  will  generally  be  found  by  ex- 
amining the  references  given  that  the  index  is  correct. 

A  serious  difficulty  was  experienced  in  the  arrangement  of  some  of 
the  works  of  river  improvement,  owing  to  the  manner  in  which  the 
localities  described  in  the  appropriation  acts  and  in  the  operations  were 
made  to  overlap  each  other.  For  instance,  the  appropriations  for  im- 
provements on  the  Mississippi  River  were  made  under  thirty-five  differ- 
ent titles.  The  combinations  of  the  White,  Black,  Little  Red,  and  Saint 
Francis  Rivers  were  as  follows : 

White  River, 

Saint  Francis  River. 

White  and  Saint  Francis  Rivers. 

White,  Black,  and  Little  Red  Rivers. 
Galveston  Bay  ship-channel  comprises  the  following  titles: 

Buffalo  Bayou. 

Redfish  Bar. 

Ohapnel  between  San  Jacinto  River  and  Bolivar  Channel. 

San  Jacinto  River. 

Chauuel  between  Redfish  Bar  and  Morgan's  Point. 
There  are  numerous  other  instances  of  the  same  difficulty. 
Another  difficulty  was  found  in  obtaining  harmony  between  the  work 
of  the  various  indexers,  of  whom  some  nine  were  at  various  times  engaged 
upon  the  index.  Ko  two  men  could  be  found  to  do  the  compilation  in 
exactly  the  same  manner,  though  all  were  supplied  with  the  same  in- 
structions and  samples.  The  more  important  improvements  were  as- 
signed to  the  two  gentlemen,  Messrs.  Samuel  O.  L.  Potter  and  L.  Y. 
Schermerhorn,  to  whom  the  credit  of  the  work  is  due.  They  also  revised 
the  work  of  the  other  indexers;  but  this  was  not  a  revision  of  the 
original  work,  and  could  only  correct  such  apparent  errors  as  variations 
from  the  general  plan,  ambiguous  statements,  etc.    Sufficiently  frequent 
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tests  of  the  accaracy  of  the  original  work  were  however  made,  to  give 
a  reasonable  confidence  in  the  resnlts. 

To  Dr.  Samuel  O.  L.  Potteb  belongs  the  credit  of  the  conception 
of  the  plan  and  the  arrangement  of  its  details.  Besides  indexing  many 
important  works,  such  as  the  Fox  and  Wisconsin  Improvement,  Bridg- 
ing Navigable  V^Taters,  Boston  Harbor,  Charleston  Harbor,  etc.,  he  had 
the  general  super%'ision  of  the  indexers  engaged  on  the  harbor  works, 
the  compilation  of  the  tables  in  the  topical  index,  and  of  the  map. 

Mr.  L.  Y.  Sghebmebhobn  compiled  the  Index  of  Topics  (except  the 
two  tables)^  indexed  the  great  mass  of  the  important  and  difficult 
works  of  river  improvement,  as  the  Mississippi,  Ohio,  Cumberland,  and 
Tennessee  Bivers,  etc.,  and  revised  the  greater  part  of  the  work  of  the 
assistant  indexers.  Nearly  all  the  valuable  work  on  river  improve- 
ments is  due  to  him. 

Mr.  Ghables  Cbosman  was  engaged  on  the  compilation  from  its 
commencement,  and  deserves  credit  for  a  large  quantity  of  work  thereon. 
He  indexed  nearly  all  the  lake  harbors,  the  works  on  Lake  Champlain, 
and  many  on  the  Atlantic  Coast. 

Messrs.  E.  A.  Cai^non,  L.  M.  Mann,  and  Louis  J.  Olmsted  also  did 
valuable  work  on  the  compilation  of  the  index. 

The  locations  of  all  the  works  of  and  surveys  for  river  and  harbor 
improvements  are  shown  on  the  accompanying  map. 
I  am,  very  respectfully,  your  obedient  servant, 

Henry  M.  Bobebt, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wbight, 

Ohief  of  Engineers,  United  States  Army, 


OOISTTEISTTS. 

Page. 
(1)  ToPiOAL  Indbx:  Containing  an  analysis  of  each  prominent  topic,  with  fall 

refecences  to  the  details  thereof 1 

Li8t  of  aggregate  appropriaiions  for  each  work  and  sorvey  for  improve- 
ment of  rivers  and  harbors,  from  the  earliest  date  to  and  including 

the  act  of  March  3, 1879,  with  totals  by  States 30 

List  ofpriwttef  corporate,  and  State  work  on  rivers  and  harbors 38 

Liat  of  land-grants-  in  aid  of  river  and  harbor  improvements 41 

(2)  InBBX  OV  works  and  8URVBT6  FOR  IMPROVBMSNT  OF  RIVBBS  AlO)  HAR- 
BORS: l^ie  entries  being  under  the  name  of  the  river  or  harbor  or  lo- 
cation where  the  improvement  or  survey  was  made,  arrouged  through- 
out in  proper  alphabetical  order 43 

(3)  Personal  Index:  Containing  the  names  of  all  contractors,  failing  bidders, 
and  civil  assistants  who  are  mentioned  in  the  reports,  with  refer- 
ences to  the  title,  in  the  main  index,  of  every  work  upon  which  each 
person  was  engaged 603 


The  Becond  division,  which  compriseB  the  main  hodjf  of  the  work,  ie  arranged  for  eaeh  tm- 
provement  under  the  following  headinge : — 

Appropriations  :  Including  all  appropriations  made  by  Oongresa  from  1790  to  and  in- 
cluding the  act  of  March  3,  1879,  excepting  relief  appropriations  for  indi- 
vidual claimants. 

CoacMERCB :  Including  commercial  statistics,  etc. 

Contracts  :  Including  proposals,  etc. 

Defense  :  Applying  to  but  few  works,  and  containing  references  to  the  relation  of 
such  improvements  to  the  defensive  works  or  plans  in  the  vicinity. 

Documents  :  Comprising  references  to  such  documents  (not  published  in  the  reports) 
as  are  referred  to  therein. 

Engineers  :  Subdivided  asfoUows :  (1)  Chief  of  Engineers;  (2)  Boards  of  Engineers,  when 
any  such  were  appointed  in  connection  with  the  work;  (3)  Engineers  in 
enlarge;  (4)  Assistants. 

Estimates  :  Comprising  the  aggregate  of  each  estimate  made  for  the  work,  with  the 
name  of  the  person  making  it,  and  references  to  every  mention  or  modifi- 
cation of  the  same.    (Compare  Plans  and  Projects  below.) 

Expenditures  :  Including  references  to  any  statements  of  expenditures  which  appear 
in  the  reports. 

Financial  Statements,  annually  made  by  the  Chief  of  Engineers  and  the  officer  in 
charge. 

Legislation  :  By  Congress  or  the  several  States,  except  the  acts  making  appropria- 
tions  and  ordering  surveys. 

Operations  :  Including  a  brief  statement  (sometimes  in  tabular  form)  of  the  opera- 
tions of  each  year. 

Physical  Characteristics  :  Including  references  to  every  mention  of  the  geology, 
physical  geography,  botany,  etc.,  of  the  locality,  and  to  all  statements 
concerning  the  gauging  of  rivers,  the  rainfall,  drainage  area,  etc. 

Plans  :  Including  all  pians  proposed  which  were  not  adopted  by  authority  as  the 
projects  for  the  improvement.    (See  Projects  below.) 

Private,  Corporate,  and  State  Work,  done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

Projects  :  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  cost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  full  references  to  the  same  and  to  any  modifications  made.  (See 
Plans  above.) 

Secretary  of  War  :  References  to  his  action,  if  any. 

Surveys  :  Including  references  to  maps  published  in  the  reports  or  mentioned  therein. 

The  indexes  of  Surveys  for  improvement,  where  no  improvements  were  made,  and 
of  Bridges  over  Navigable  Waters,  are  each  arranged  in  a  somewhat  different  manner, 
according  to  the  material  at  hand. 

Abbreviations  and  References. 

But  few  abbreviations  are  used,  most  of  which  (as  Mi:^.,  Col.,  lin.  ft., cub.  yds.,  etc.) 
will  be  readily  understood.  The  references  are  of  three  kinds :  (1)  to  the  year,  volume, 
and  page,  thus:  ''  '76,  ii,  987,''  meaning  Report  of  the  Chief  of  Fnginetrs  for  1676,  volume 
n,page  967.  (2)  To  the  documents  published  by  Congress,  thus:  ''Sen.  Doc.  42,  39th 
Cong.,  2d  Sess.,  485,"  meaning  Senate  Document  No,  42,  2Qih  Congress,  2d  session,  page 
485.  (3)  To  the  compilation  of  Laws  of  the  United  States  relating  to  public  works 
for  the  improvement  of  rivers  and  harbors,  published  by  the  Clhief  of  Engineers,  1877, 
thus:  "Act  of ." 
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[A  few  referenoes  herein  acre  made  to  the  Professional  Papers  of  the  Corps  ot 
Engineers,  and  are  thus  designated:  ''P.  P.  No.  — ,  C.  E."  This  Index  has  heen 
confined  to  the  Reports  on  Biver  and  Harbor  Improyement,  the  Lahe  Survey,  tho 
Satro  Tunnel,  and  the  Irrigation  of  the  San  Joaqnin  Valley.] 


Agricilltiirey  the  only  unprotected  in- 
dnstn',  discnsflion  of,  '74,  i,  606. 
Ancliorsa    Holding  power  of,  '72,  211. 
Mooring  bnoys  attached  to  screws,  '73, 
294;'74ii,  210. 
Anemometer.    (See  Wind.) 
Descriptions  of,  '67,  595.  ^ 

Records  of,  at  Milwaukee,  '67,  o94,  755. 
Appropriations  for  Riven  and  Har- 
bors.   (See  List  at  the  end  of 
Topical  Index.) 
Aqnednctf     Washington,     described, 

'77,  1089. 
Arclies.    (See  Bridges.) 

Stability  of,  P.  P.  No.  7,  C.  E. 
Banks*     (See  Canals,  Dikes,  Levees, 

Rivers,  Shore  protection.) 
Barometer.  (See  also  Meteorology  and 
Surveys.) 
Use  of,  in  surveys,  P.  P.  No.  15,  C.  E. 
Effect  of  temperature  upon,  '75,  ii,  971. 
Bars.    (See  River  bars.) 
Batteries  for  firing  explosives.    (See 

Blasting.) 
Beacli'  protection.    (See  Shore  protec- 
tion.) 
Bisliop  yate.     (See  Dams,  Movable, 

and  Hydraulic  gates.) 
Blasting.    (See  Mud  lumps.  Rock  re- 
moval, Snags,  Wrecks.) 
Boats.    (See  Vessels.) 
Borinvs.    (See  Surveys.) 
Bowlders.  ( See  also  Shore  protection. ) 
Protection  against  scour  by  natural  de- 
posit of,  '71,  884;  '72,  896;  '74, 
ii,  276. 
Removal  of,  in  Taunton  River,  '70,  465; 
•74,  ii,  222. 
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Rate  of  expansion  of,  '71,  1006: 
'72,  1046. 


Breakwaters. 

(See  also  Piers  and  Harbors  of  Refuge.) 

1.  Chneraleansiderationa,  2.  Dimmsiansof, 
alphahetioallif  arranged.  3.  CofM^ntcMon 
of,    4.  Cost  of. 

1.  General  considerations. 

Breakwaters.  General  facts  concern- 
ing, '67,  516;  '75,  ii,  422. 

Efficiency  of  low,  '75,  i,  277. 

For  covering  eutrance  to  harbors,  '74, 
i,  235. 

2.  DiMENaiONS. 

Cross-section  of,  considered,  '70,  196, 
488;  '72,  170;  '73,  884,  1123; 
'74,  i,  261. 

Dimensions  at  Block  Island,  '72,  821, 
824*  '74  ii  242. 

—  Buffalo,  N.  Y.'  '68, 232:  '78,  1269. 

—  Burlington,  Vt.,  '68,  296. 

—  Cherbourg,  '73, 1124. 

—  Chicago,  lU.,  '78,  1184. 

—  Cleveland,  Ohio,  '74,  i,  234;  '75,  i, 

303,  310;  '78,  1262. 

—  Delaware,  '70,  422. 

—  Dover,  '73,  1126. 

—  Gloucester,  Mass.,  '71,  871,  873. 

—  Harbor  of  Refuge,  Lake  ^uron,  '73, 

293,  293,  m 

—  Holyhead,  '73,  1126. 

—  Hyannis,  Mass.,  '70,  460;  '71,  896; 

•72,  952;  '73,  948. 
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Breakwaters— Continned. 
Dimensions  at  Oswego,  N.  Y.,  '74,  i,  265: 
•75,  i,  346.  »       »  »        ; 

—  Plymouth,  Eng.,  '67,  516;  '73,  884. 

—  Portland,  Me.,  '66,  iv,  39,  185. 

—  Saco  River,  Me.,   '66,  iv,  189;  '72. 

9:«. 

—  Westport,  R.  I.,  '71,  802. 

—  Wilmington,  Cal.,  '72,  1007. 

—  proposed  at  Barnstable  Bay,  '70,  488. 

Bridgeport,  Conn.,  '71,  793. 

Cape  Cod,  '70,  488,  489. 

Cape  Foulwcather,  Cal.,  '79, 1798, 

1801. 

Crescent  City,  Cal.,  '67,  516,  518. 

Monterey  Harbor,  Cal,  '75,  ii,  708. 

Now  Haven,  '75,  ii,  251. 

Newport,  '71,  782. 

Pacific  coast,  '77,  1051. 

Point  Sill,  Cal.,  '68,  888. 

Port  Jefferson  Harbor,,  '71,  809. 

Port  Orford,  Oreg.,  '73, 1123;  '79, 

1804. 

San    BnenaveDtnra,     Cal.,     '79, 

1771. 

San  Luis  Obispo,  Cal.,  '79,  1767. 

Santa  Cruz,  Cal.,  '71,  918. 

Soutbport  Harbor,  '71,  824 ;  '79. 

355. 
Stonington  Harbor,  '72,  918,  920 ; 

'74,  ii,  246;  '75,  ii,  247;   '79, 

328.  »         >         » 

Trinidad,  Cal.,  '73,  1147. 

3.   CONSTRaCTION. 

.Slopes  of,  '66,  i,  40;  '67,  518;  '70,  488; 

'71,  827;    '72,   168;    '73,    884, 

1124;  '74,  ii,  180,  181,  242;  '76, 

ii,  590,598;  '79,295,1767. 
Stone,  dimensions  of,  nsed  in,  '67,  516 ; 

•70,  452;  '71, 741 ;  '72,  166,  918; 

'73,  884,  948 ;  '79,  1767. 
—  ariificMl  blocks  of,  used  in,  '67,  516; 

'70,  457;  '73,  1125.    (See  Con- 

Crete. ) 

failure  of,  at  Cherbourg,  '67,  516. 

Mooring  rings  at,  '73,  294;  '74,  i,  210. 
Protection  from  ice  bv  iron  sheathing, 

•73,  294,296;  '74,  i,  210;  ii,  135, 

228;  '75,  i,  320. 
-Of  piles,  on  Rio  Grande,  Texas,  '78. 

619.  ' 

^Foundations  for,   at  Buffalo,  '73,   353; 

'75,  i,  57,  :305 ;  '78,  1269. 

—  Cleveland,  Ohio,  '75,  i,  306,  309. 

— settlement  of,  at  Wilmington,  Cal., 
•70,990. 

4.  Cost. 

'Cost  of,  at  Buffalo,  '75,  i,  306. 

—  Cht  rbourg,  '72,  754. 

—  Cleveland,  '75,  i,  303. 

—  Delaware,  ^71,  6&5;  '72,  754. 

—  Dover,  '68^  888;  '72,  754. 

—  Harbor  of  Refuge,  Lake  Huron,  '73, 

294;  '77,  &7. 

—  Plymouth,  '67,  516;  '68.  838;   '72, 

754. 

—  Portland,  '69,  447;  '72,  754. 


Bridgres. 

1.  General  consideratione,  2.  Piers.  3. 
Spans,  4.  Drates.  5.  Classes,  as  Arch, 
Military,  etc.  6.  Special  bridges,  alpha- 
beticallg  arranged, 

1.  Gbnkral  considerations. 

Bridges  over  navigable  rivers,  general 
consideration  of,  '68,  50,   315, 
316,  385 ;  '70,  67,  261 ;   'yv  61 
397,  431;  '712,  440;  '74.  i,  583, 
636:  '75,  U,  677;  '76,  i,  92,   ii 
260,  298,  299,  306;  ^77,  sir  ;  '78, 
110,  721,  891,  1038,  1054,   1058, 
1078;  '79,  1461. 

Proper  location  of,  '68,  316;  '70,  230. 

Obstruction  to  navigation,  '68,  717, 
822;  '69,303;  '71,407,411,414, 
429,  713;  '76,  ii,  306;  '77,  64(5; 
•78,  1038,  1054. 

Height  required    for  navigation,    '69, 
395,  401 ;    '74,  i,  603,    027,  641, 
648,  ii,  654 ;  '75,  ii,  681 ;  '76;  ii, 
302 ;  '78,  907,  928,  934,  1054. 

Legislation  concerning,  '69,  309:  '71, 
219,  426,  4-35,  455;  '72,  404, 
440 ;  '73,  561,  570. 

Foundations,  depth  to  bed-rock  on  Mis- 
sissippi River,  '78,  918,  1059. 
( See  Found  ations. ) 

Requirements  of,  to  guard  against  rail- 
road accidents,  '78,  SM. 

Grades,  effect  on  bridges,  '79, 1461. 

Vibration,  effect  on  iron,  '75,  ii,  680; 
•77,  1099,  1102. 

Decay  produced  by  use  of  oak  wedsee, 
'78,934.  ^ 

Sheer  booms  at,  considered,  '75,  ii,  G8^: 
'77,  817;  •78,  710,  972,  982,986, 
990,  1002,  1005,  1009,  1018. 

Signals  and  lights  at,  ^73,  415;  '78, 
723. 

Loads  on,  '69,  195 :  '70,  245,  251,  263 ; 
'72,  286,  291 ;  '77,  1099. 

2.   PiBRS. 

Piers  should  be  parallel  to  current,  '68, 
381;  '69,  196. 

—  percentage  of  cross-section  occupied 

by,  in  Ohio  River,  '71,  403, 410, 
413,  416,  421,  433,  443. 

—  obstruction  to  tides  by,  '68, 717 ;  '69, 

383 ;  '74,  ii,  156,  234. 

—  action  of,  in  closing  rivers  with  ice, 

•71,  716. 

—  effect  on  timber  rafts,  '77,  820;  '78. 

931. 

—  objection   to   riprap    about,  '75,  ii, 

687. 

—  sheer  booms  at,  '75,  ii,  683;  '77,  817; 

'78,  710,  972,  982, 986,  990, 1002, 
1005,  1009,  1018. 

3.  Spans. 

Spans,  limit  of  practical,  '71,  432;  '78, 
905,  1019,  1069. 
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B  ridges — Continued. 
Spans,  length  of,  at  yariouB  bridges,  '69, 

1»7;    '70,  231;   '72,  2&;    '78, 

905,  1019,  1020, 1046, 1062, 1069. 

(See  also  list  of  Special  Bridges, 

under  No.  6  below.) 
required  to  pass  rafts,  '77,  820; 

'78,  931. 

—  of  arched  truss,  '75,  il,  680. 

—  weight  of  material  in,  '72,  294. 

4.  Draws. 

Draws,  location  of,  '70,  230,  245;  '72, 
289. 

—  spaU)  proper  width  of,  '68,  383. 
over  rivers  in  Chicago,  '74,  i,  585. 

—  weight  of,  '70,  245. 

—  number  of  times  opened  in  Chicago, 

'74,  i,  601,  607,  617. 

—  of  pontoons/ 74,  i.  681.  (See  Pontoon 

Bridges,  under  No.  5  below.) 

—  details  of,  at  Rock  Island  Bridge, 

'70,  245; '72,  289,  293. 

—  operation  of,  at  Rock  Island  Bridge, 

'72,  289,  294. 

—  novel  plan  proposed  at  Philadelphia, 

'71,  710. 

—  signals  at,  '73,  415;  '78,  723. 

—  manner  of  passing,  adopted  by  coal 

fleets,  '76,  ii,  303. 

—  height  of.     (See  Height  of  Bridges 

under  No  1  above.) 

5.  DiFFBRENT  CLASSES. 

Arek,  stability  of,  P.  P.  No.  7,  C.  E. 

—  truss,  disadvantages  of,  '74,  i,  641, 

658,  661;    '75,.  ii,   680;  '76^  i, 
334;  '77,  1102. 
large  span  of,  *75,  ii,  680. 

—  tubular,  strains  on,  '75,  ii,  680;  '77, 

1099,  1102. 

objections  to,  '75,  ii,  680. 

Military,  P.  P.  No.  4,  C.  E. 
WoffOH,  width  of  various,  '70,  245. 

—  description  of,  built  by  wagon  train, 

•77,  1354. 

—  efiect  of  combining    with  railroad 

bridge,  '70,  244,  261. 
Suspension,  considered,  '69,  'J&d;  '71, 

218,   405,    425,   432,   446;    '78, 

1075. 
Pontoon,  considered,  '74,  i,  681;   '76, 

ii,  309,  682;  '78,  961. 

6.  Spbcx/ll  bredobs. 

Dsser^tian  o/ Anacostia,  '75,  ii,  807. 

—  Aqueduct,  over  Potomac,  '76,  i,333. 

—  Beilaire  RaUroad,  '71,  408,  425. 

—  Burlington  Railroad,  '78,  1003. 

—  Cabin  River,  D.  C,  '77,  1095. 

—  Carondelet,  '75,  ii,  680. 

—  Cincinnati  Southern  Railroad,  '76, 

ii,  299. 

—  Clinton  Railroad,  '75,  ii,  682;   '78, 

988,  1053. 

—  Covington  and  Cincinnati,  '71,  414, 

^25. 

—  Dubuque  Railroad,  '78»  984. 

and    Dnnleith  Pontoon,    '76,  ii, 

309. 


Bridges  —Continued. 
Vescnption^EoBt  River,  '69,  395. 

—  Gtonesee  River,  N.  Y.,  '74,  i.  585. 

—  Glasgow,   over  Missouri   Kiver   at, 

'78.  896. 

—  Great  Rigolete,  La.,  '70,  63,  377, 

—  Hannibal  Railroad,  '78,  1016. 

—  Hastings  Railroad,  '78,  968. 

—  Kansas  City.  '69,  304. 

—  Keokuk  Railroad,  '78,  1007. 

—  La  Crosse,  '73,  553,  557,  563;   '78, 

721  976. 

—  Little  Rock  ''73,  591. 

—  Louisiana  Railroad,  '73,  577;    '78, 

1019. 

—  Louisville,  '71,  419,  425. 

—  Nebraska  City,  '73,  586. 

—  Newport  and   Cincinnati,  '71,  414, 

425,  432,  440,  446. 

—  Niagara,   suspension,  '71,  218;  '78, 

1075. 

—  Ohio    River,    suspension,    '71,  405, 

425;  '79,  1463. 

—  Paducah,  '71,  424,  425. 

—  Parkersburgh,  '71,  411,  425. 

—  Philadelphia  and  Camden,  '71,  81, 

709. 

—  Pittsburgh,  over  Allegheny  at,  '75, 

ii,  684. 

—  Prairie  Du  Chien  pontoon  railroad, 

'78.  981. 

—  Quincy  Railroad,  '78,  1011. 

—  Rock  Creek,  D.  C.,  '77,  1094. 

—  Bock  Island,  '69,  195;  '70,  263;  '72, 

286,  293;  '78,  991,  1033. 
plans  suggested,  '69, 195;  '70,  245, 

258,  262;  '71,  301. 
spans  of,  '69,  197;  '70,  231,  258; 

'71,  301;  '72,  287. 

piers,  details  of,  '69,  195. 

trusses,  dimension   of,    '69,  195; 

'70,  245,  262;  '72,  286. 
loads  on,   '69,   195;    '70,   251, 

263;  '72,  286,  291. 
iron  work,  strength  of,  '72,  286, 

291. 
draw,  detaihi  of,   '70,  245;   ^72, 

289,293. 
— span,    signal-lights    on,    '73, 

415*  '78.  723. 

—  St.  Joseph  Harbor,  '76,  ii,  316. 

—  St.  Louis,  '78,  1025,  1058,  1077. 
requirements  of,  '74,  i,  637,  681. 

—  St.  Paul  highway,  '78,  963,  966, 1079. 

—  Steubenville,  '68,  380;  '71,  399,  425, 

435. 

—  Stillwater,  Minn.,  '76,  ii,  313. 

—  Thames,  '75,  ii,  228.* 

—  Wheeling,  suspension,  '71,  405,  425. 

—  Willamette  River,  '73,  593. 

—  Winona  Railroad,  '78,  971. 

—  plans   proposed   at    Detroit  River, 

'74,  1,  600,  602,  628. 

requirements  of,  '74,  i^  608,  627. 

tunnels    compared   with,   '74,   i, 

603,  620. 
BroiV'nloiV'>-i¥eed9  use  of,  to  arrest 

sand,  '77,  500;  '78,  640,  654; 

'79,  1014,  1054, 1058, 1061, 1070, 

1077,  1088. 
Cost  per  lineal  foot,  '79,  1058,  1062. 
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Bmnot   hydraulic   yates.     (See 
Dams,  movable.) 

Bnull*  (See  also  Dams,  Dikes,  Jetties, 
Gabionades,  Pieis,  Shore  pro- 
tection.) 
MaU,  constmctionof,  '77,  484:  '78»  658; 
•79,  737,  977,  981,  1030,  1032, 
1052, 1057, 1061, 1063, 1068, 1074, 
1078  1080. 

—  in  crib  foundations,  '67, 106 ;  '68»  121 ; 

'69  99 

—  failure  of,  '69,  99. 

—  use  of,  in  river  improvements,  '72, 

144;  '76,  i,  574,  641,  653,  678, 
ii,  404,  619;  '77,  484;  '78,  624, 
640,  654;  '79,  737,  977,  1030, 
1052,  1061,  1074,  1080. 

—  large  size  of,  used  on  the  Mississippi 

River,  '76,  i,  641;  '79,  978,  981. 

—  use  of,  in  connection  with  gabions, 

'76,1,574; '79,  911. 

—  use  of,  to  render  pile-pieis  sand-tight, 

'78,  1211. 

—  cost  of,  '78,  641,  660. 
Groins,  use  of,  '74,  ii,  323. 

Use  of,  in  jetties,  '73,  444,  448;  '74,  i, 
336;  '75,  i,  219;  '76,  i,  189,  u, 
403*  '79  732. 

—  in  pile-piers, ''66, 'iv,  105;  '73,  201; 

•75,  i,  193. 

Revetment  of,  at  Black  Lake  Harbor, 
Mich.,  '77,  914. 

Ropes,  use  of,  to  improve  rivers.  (See 
Brownlow-weed.) 

Revetment  filled  with,  for  shore  pro- 
tection, '77,  475. 

Wattling  on  sides  of  cut  to  retain 
slope,  '72,  709. 

Fascines,  construction  of,  '76,  ii,  404. 

—  use  of,  '71,  825;  '77,  989. 

—  placed  on  end  at  Wilmington,  Cal., 

'77,  989. 

Canals. 

1.  DeBeripiions  of,  alphabeticaUy  arranged. 
2.  IHnienaions.  3.  CanatructionSj  aaprismy 
tunnels,  locks,  etc,  4.  Water  supply. 
5.  Boats.  6.  Lockage.  7.  Towing.  8.  TollSf 
transportation,  and  maintenance.. 

1.  Descriptions. 
Canals. 

Description  of  Albemarle  and  Chesa- 
peake, '76,  i,  424. 

—  Bayou  St.  John  to  Ship  Island,  '71, 

60,  524. 

—  Cape  Cod,   across   the   isthmus  of, 

'70  447  492, 

—  Chesapeake  and  Ohio,  '74,  i,  493;  *75, 

i  769*  '76.  ii  73. 

—  DesMoines'Rapidsl  '67, 281, 323;  '68, 

385;  '69,  219;  '70,  295;  '76^  i, 
657;  '77,  537;  '78»  734,  745. 

—  Dismal  Swamp,  '76,  i,  392. 

—  Etowah  to  Ocmulgee  Rivers,  '71, 64; 

'72,  60,  526. 

—  Erie^  '75,  ii,  535. 

—  Flonda,  across  peninsula  of,  '76,  i, 

508. 

—  Hennepin  to  Rock  Island,  '70, 32;  '71, 

57,  302. 


Canals— Continued. 
Description  of  Illinois  and  Lake  Mich- 
igan, '68,  454. 

—  James  River  and  Kanawha,  '71«  624, 

634,  650;  '74,  ii,  86,  110. 

—  Lakes  Erie  to  Ontario,  '68,  271. 

—  Louisville  and  Portland,  '75,  i,  773, 

774;  '76,  i,  749;  '78,  772,  776, 
780. 

—  Mame-Rhine,  '76,  ii,  61,  97. 

—  Mississippi  to  Rio  Grande   Rivers, 

'75,  ii,  876. 

—  Muscle  Shoals,  '78,  756. 

—  Niagara  Falls,  around,  '68»  47,  271. 

—  North  Sea,  Holland,  P.  P.  No.  22, 

C.  E. 

—  Potomae  River,  *74,  i,  494. 

—  St.  Mary's  FaUs,  '67, 225 :  '71, 42, 161 ; 

'72,  39, 195;  '73,  40,  286;  '74,  i, 
45,  196;  '75,  i,  50,  226;  '76,  i, 
103,  ii,  523;  '77,  109,  921;  '78, 
124,  1217,  1218. 

—  St.  Clair  Flats,  '66,  iv,  47. 

—  Sturgeon  Bay,  ship,  '72,  171;  '76,  ii, 

344 ;  '77,  857. 

—  Suez,  '74.  i,  796,  818. 

—  Tennessee  to  Coosa  Rivws,  '71,  64 ; 

'72,  60,  520. 

—  Wisconsin  River,  '76,  ii,  291. 
Length  of,  in  United  States,  '69,  546. 

2.  Dimensions. 

Dimensions  of,  ship,  '68»  278;  '74,  i,  817; 
•75,  1,  409. 

—  various,  '68,  272;  '69,  535,  539,  546; 

•73,  221. 

—  required  fpr  steamboats,  '75,  i,  409. 

—  Champlain,  '75,  ii,  542. 

—  Cumheriand  and  Ohio,  '74, 1, 498, 504, 

537. 

—  Des  Moines  Rapids,  '72,  327. 

—  Erie,  '75,  ii,  536,  549. 

—  Illinois  and  Michigan,  '68,  464. 

—  James  River  and  Kanawha,  '71,  626, 

651. 

—  Louisville   and  Portland,  '68,  530, 

^3. 

—  Mame-Rhine,  '76.  ii,  64,  97. 

—  Muscle  Shoals,  '72,  498. 

—  North  Sea,  Holland,  '74,  i,  786. 

—  Ohio  River,  '68,  529,  530. 

—  Suez,  '71,  187. 

—  St.  Mary's  ship,  '70,  162. 

—  St.  Marj-'s  Falls,  '71,  163. 

—  Welland,  '75,  ii,  540. 

—  proposed  for  Cape  Cod,  '70,  484,  492. 
Cascades  of  Columbia  River,  '77, 

1047;  '78,  1333;  '79,  1843,  1849. 

Champlain  ship,  '75,  ii,  586. 

Connecticut  River,  '72,  848;  '73, 

1008;  '78,278,294. 
•^  —  Delaware  and  Chesapeake  Bays, 

between,  '79,  588. 

Florida  ship,  '77,  388. 

Fort  St.  PhiDp,  Mississippi  River, 

'74,  i,  825,  ti2f},  827. 

Fox  and  Wisconsin  Rivers, '72, 136. 

IlUuois  River,  '68,  440. 

Lake  Michigan  uud  Illinois  River, 

'68,443. 
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Canals — Continned. 
DimeAsiansof— 
— prmao^ed  for  Lake  Miohigaii  and  Wa- 

ba6liBiYer^'76,ii,  455. 
MissiaBippi  Riveri  mouth  oil  '74, 

i,  786,  821,  825,  827;  '75,  i,  950, 

951. 

Niagara  Falls,  '68,  272. 

Sauk  Rapids.  '75,  ii,  450. 

Tennessee  River,  '68,  558,  573. 

Tennessee  and  Coosa  Rivers,  '72, 

520. 

Toledo,  '69, 121. 

Trans-Allegheny  route,  '79,  1389. 

3.  CONSTBUCmONS. 

Section,  general  description  of,  '74,  i, 
5:i4.  817. 

—  relation  between,  and  dimensions  of 

boats,  '74,  i,  534,  535,  ii,  118. 
Slope  of  surface,  '70,  483,  '73, 1007 ;  '78» 
294. 

—  bottom,  '67,  324;  '68»  444;  '69,  537; 

'72,  326. 
Banks,  construction  of,  '75,  i,  456;  '76, 
ii.  74:  '78,  295. 

—  methoa   of   rendering    water-tight, 

•75,  i,  45(5;  '76,  i,  660;  ii,  74; 
'78,  295,  1225. 

—  protection  of,  '70,  485;  '74,  i,  534, 786, 

'76,  ii,  542;  '78,  295. 
Drifting  sands,  effect  of,  on  Suez,  '74, 

i,  796. 
Inclined  planer,  description  of,  '74,  i, 

498,  550,  552,  555;  '75,  i,  770, 

879;  '76,  ii,  82,  100;  '77,  682. 
Titntiel8j  list  of  celebrated,  '76,  ii,  81. 

—  on,  discussed,  '76,  ii,  79, 124;  '77, 685. 

—  obiectiims  to,  '77,  690. 

—  velocity  of  boats  through,  '77,  685, 

700.     (See     Towing,     No.     7, 

beloTtr  ^ 
Concrete,  use  of,  in,  '74,  i,  786,  820;  '75, 

i,  469,  904;  ii,  621,  623;  '76,  ii, 

74.    (See  also  Cement.) 
2xKiks.de»eriptimof,  Bishop's,'69, 65,  529. 

—  Columbia  River  Cascades,  '78,  1334, 

1338. 

—  Des  Moines  Rapids,  '69, 225;  '70,  297, 

299;  '71, 267, 284;  '72,  315;  '77, 
1,637. 

—  Donaldsonville,  *75,  i,  887. 

—  Erie,  '75,  if,  536. 

—  Fox  and  Wisconsin  Rivers,  '68,  355, 

'73,221,224;  '75,  i,  220. 

—  IlUnois  River,  '68,  390,  440;  '69,  218; 

'75  i  468. 

—  Louisville  and  Portland,  '66,  iv,  317 ; 

'68.  529 ;  '72,  453 ;  '78,  780. 

—  Niagara,  '68,  278. 

—  Richmond  ship  look,  '71,  654. 

—  St.  Mary^s  Falls,  '71, 1G5;  »77,  922. 

—  Tennessee  River,  '68.  569,  573;  '72, 

499;  '77,581;  '78,756. 
— proposed  for  Bayou  Manchac,    '68, 

489. 
Central    Transportation    Route, 

'77,  733,  739. 
Connecticut     River,    '73,     1009 ; 

'78,  294. 
Elk  River,  '76,  ii,  169. 


Canals— Continued. 
Locks,  description  of— 

—  proposed  for  Kanawha  River,  '73, 

509;  '75,  u,91,  95;  '76,  ii,  158, 

164;    '77,    299,  302,  687,  698, 

746 ;  '79,  547. 
Meeker's  Island,  Biississippi  River, 

'74,  i,  28r. 

Minnesota  River,  '75,  i,  362,  423. 

Mississippi  River,  mouth  of,  '74, 

i,  786,  816,  825. 
Monongahela    River,    '72,    414; 

'73,  503,  504. 
Ohio  River,  '68,  2^9.  553 ;  '74,  i, 

408;  '75,  ii,  614;  '78,  80:). 

Ouachita  River,  '72,  368. 

Wisconsin  River,  '76,  ii,  291. 

Youghiogheny  River,  '74,  i,  562. 

—  inclined  planes  compared  with,  '74, 

i,  498,  550,  552,  555;  '75,  i,  770, 
879;  '76,  ii,82,100;  '77,(582. 

—  cost  of  Des  Moines  Rapids,  '68,  399, 

420 ;  '73,  418,  4v>0. 
Kanawha  River,  '76,  ii,  155;  '77, 
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Louisville  and  Portland,  '78,  780. 

Tennessee  River,  '77,  586. 

valuable  estimate  for,  '75,  ii,  61G ; 

'76,  ii,  18. 

—  walls,  formula  for,  '75,  i,  807,  887, 

904,913;  '77,711. 

of  concrete,  '74,  i,  786,  820 ;  '75, 

i,  904,  ii,  623. 

—  leakage    at.    (See     Water   Supply, 

No.  4,  below.) 
prevented  by  canvas,  '73,  287. 

—  lockage,   time  required  for,   '74,   i, 

495, 505, 538. 

—  foundation  for,  '74,  i,  830,  873;  '75,  I, 

469,  888,  ii,  621,  623 ;'  79,  1:^  J, 
1370. 

—  sediment  in,  '76,  i,  759;  '77,  611,  Gin, 

'78,  743,  781,  787;  '79,  1294. 

—  points  determining  the  location  of, 

'69,  252. 

—  handling  stone  at,  by  steam,  '74,  i, 

164;  '76,  i,66L 

—  lifts  of  ten  feet  most  advantageous, 

'76,  ii,  131. 

—  necessity  of  movable  dam  at  head  of, 

'7&  804 

—  filling  of,  '75,  i,  735, 742.    (See  Water 

Supply,  Wo.  4,  below.) 

—  dimensions  of,  required  in    connec- 

tion with  movable  dams,  '75, 
1,615;  '78,804. 

various,  '68,  273;  '69,  535;  '72, 

452,  460;  '73,  221 ;  '78,  804. 

—  dimensions  of.    (See  Description  and 

Dimensions  of  Canals,  Nos.   1 
and  2,  above.) 

—  Gates  J  strains  on,  discussed,  '72,  452, 

460;  '75,  i,  910;  '78,  734,  742, 

1338. 
description  of  largest   in  United 

States,  '72, 452,  460;  '78,  804. 
Brunot's,  '74,  i,  407,  475;  '75, 

ii,608. 

Columbia  Cascades,  '78,  13M. 

Dcs  Moines  Rapids,   '70,  200; 

'76,  i,  663;  '78,736, 
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C  anals — Continued. 
Locks — 

—  gates — 

deBcripUon  of,  on  Fox  River,  '76,  ii, 

416. 
Louisville   and  Portland,  '72, 

462, 460;  '77,  610,  922  ;  '78,  780. 

plan  for,  in  wide  locks,  '78,  804. 

of  iron,  '74,  i,  787. 

'. combination  valve  for,  '76,  ii,  416. 

novel  design  for,  '74,  i,  787,  819; 

•77,  581 ;  '78,  804. 
moving  transversally  to  lock,  '78, 

804. 
method  of  hanging,  '76,  ii,  416: 

•77,  618. 
of  attaching   mitre   sill,    '72, 

460;  '78,736,743. 
preservation    of  timber  of,    '75, 

i,  458 ;  '78,  780. 
operation  of^  by  machinery,  '75, 

i,  782;  '76,  i,  664 ;  '77,  539,  540, 

618,   734;    '78,    741,   773,  804; 

'79,  1152,  1155,  1284,  1294. 
obstructed  by  sediment,  '76,  i, 

759  ;  '77.  611,  618;  '78,  743,  781, 

787;  '79,  1294. 

by  weeds,  '78,  741. 

failure  of,  '72,  444,  453,  460 ;  '77, 

618. 
failure  of  mitre  sills  at,  '72,  452, 

460;  '78,  734,  7*36,  742. 

4.  Water  supply. 

Water  supply  for,  '71,  639;  '72, 515,  521, 
5:i0;  '73,  »31,  1008;  '74,  i,  495, 
504,  507,  520,  523,  538,  ii,  95, 
112;  '75,  i,  411,  ii,  545,547,  552, 
566,  591 ;  '76,  i,  406,  519,  525, 
ii,61,  97;  '77,  389,  704,  755,756, 
770,  798;  '78,293;  '79,  1391. 

—  evaporation,  '71,  306,  639;  '72,  515, 

521 ;  '73,  1008 ;  '74,  i,  505, 507, 
520, 523,  ii,  95 ;  '75,  ii,  547, 566 ; 
'76,  i,  519,  526,528,  ii,  97 ;  '77, 
386,  704,  707.  756 ;  '78,  293. 

—  filtration,  '71,  639;  '73,  1008;  '74,  i, 

95,  505,  507,  .520,  523,  ii,  95 ;  '76, 
i,  519,  526,  534,  ii,  67,  97;  '77, 
386,704,707;  '78,293. 

—  leakage  at  locks,  '71,  306 ;  '74,  ii, 

95;  '76,  i,528;  '77,  389,  704, 
707,756;  '78,  293;  '79,  1540. 

—  lockage,   '73,  1008 ;  '76,  i,  519,  526, 

529;  '77,  704,  707,  724,756,  770; 
•78,  293. 

—  economy  of  feeding,  '76,  ii,  62. 

—  rainfall  collectible  for,  '76,  i,  533. 

—  derived  by  pumping,  '76,  i,  406. 

from  reservoirs  at  locks,  '76,  i,  407. 

pools,  '69,  535. 

—  flow  of,  in  canals.    (See  Hydraulics.) 
eflfect  of  grass  on,  '73,  1008:  '78, 

294. 

5.  Boats. 

Boat8j  proper  dimensions  of,  '74,  i,  534, 
535,  ii,  118. 

—  dimensions  of.  on  various  canals,  '73, 

221. 
Erie,  '75,  ii,  536. 


Canals — Continued. 
Boats^ 

—  dimensions  o/,  on   Chesax)eake    and 

Ohio,  '74,  i,  535. 

—  relation  between  length  and  breadtli 

of,  '74,  i,  534,  m 
-—  effect  of,  in  tunnels,  '76,  ii,  80. 

—  See  Towing,  No.  7,  below. 

6.  Lockage. 

Lockage,  time  required  fo^  '74,  i,  535 ; 
'78,  738,  (See  Locks,  under  No. 
3,  above,  and  Water  Supply, 
No.  4,  above.) 

—  amount  of,  on   various,   in  United 

States,  '68,  546. 

—  equation  of,  to  level  line,  '74,  i,  636, 

556, 558 ;  '78,  738. 

7.  Towing. 

Totcitig.  (Soe  also  Tunnels,  under  No. 
3,  above.) 

—  formula   for    resistance  of   moving 

boats,  '78,  383, 5^2, 

—  resistance  of  moving  boats,   '74,  i, 

534 ;  '77,  689,  ^. 

—  experiments  with  various  methods  of, 

'77,  690,  695,  700. 

—  application  of  steam  power  for,  '69, 

536 ;  '73.  833 ;  '74,  i,  498,  ii,  90, 
101 ;  '75,  ii,  537 ;  '77,  688,  690, 
694,703;  '79,1251. 

—  Belgian  system  of,  '77,  595. 

—  by  submerged  cable,  '77, 691 ,  695, 700. 

—  by  locomotives,  '79,  1251. 

—  effective  power  of  horses  in,  '77,  688, 

690,692. 

—  with  two  tow-paths,  '72,  7;i2. 

—  experiments  or,  through  tunnels,  '74, 

i,  513,  ii,  90 ;  '77,  686,  692,  694, 
700. 

—  rate  of,  on  Erie,  '74,  i,  535 ;  '75,  ii, 

537. 

—  effect  of  small  section  on,  '76,  ii,  79. 

8.  Tolls,  Transportation,  and  Main- 
tenance. 

Tolls  on  Louisville  and  Portland,  '72, 
449;  '73,  538;  '76,  i,  761,  767; 
'77,613,616,619,040.649;  '78, 
774,  782,  785,  787;  '79,  1286, 
1289,  1291,  1297, 

—  Connecticut  River  Falls,  '78,  274. 
Cost  of  maintenance  of,  '74,  i,  832,  874. 

—  various,  '73,  223;  '75,  i,365. 

—  Erie,  '73,  223;  '75,  ii,538. 

Rules  and  regulations  for  use  of,  '75, 
i,784;  '76,1,756,765;  '77,608? 
'78,  745. 

Cost  of  transportation  by,  '69,  541; 
'71,  630, 639,  644, 646 ;  '73,  221, 
833;  '74,  ii.  Ill ;  '75,  ii,  555; 
'78,  784. 

Transportation  capacity  of  Albemarle 
and  Chesapeake,  '76,  i,424. 

—  Erie,  '71,  646 ;  '74,  i,  512,  ii,  110,  118, 

123;  '76,  i,  424. 
Compared  with  slack- water  navigation, 
'74,  ii,  97, 119;  '75,  i,  365. 
Canes.    Use  of,  lor  mats,  '79,  876,  932. 
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Cement,  Hydraulic. 

R  P.  No.  9,  C.  E. 

Tests  of,  '69,  19^  »75,  i,458 ;  '77,  583. 

Superior  quaUty  of  Utica,  '76,  i,663. 

Failure  of  St.  Louia,  '75,  i,458. 

Exx>eriment8  proposed,  '69, 19. 

Rock  formation  of,  at  Elk  River,  '76, 
ii,  176;  '79,1417. 

Hydraulic  lime,  existence  of,  at  Los  An- 
geles, Cal.,  '69, 489. 

Ckyncretef  natural  formation  of,  '68,  684. 

—  Beton  agglomer^,  P.  P.  No.  19,  C.  E. 

—  proportions  of,  '68.   513;   '70,  298; 

•74,  i,  277,  ii,  399;   '77,  1068; 
•79,  808. 

—  details  of  manufacture,  '76,  ii,  75. 

—  U9e  of,  in  breakwaters,  '67,  516;  '70, 

457;    '71,  871;   '73,  1125;  '79. 

258,  1798. 

for  bridge  piers,  '67,  225. 

for  dike  at  Falls  of  St.  Anthony, 

'74,  i,  277;  '75,  i,  356;  '76,  i, 

700;  '77,564;  '79,  1164. 
in  jetties,  '66,  ii,  36 ;  '68,  500, 512 ; 

'71,  545 ;  '79,  806,  926.    ' 

in  lake  piers,  '67,  225. 

in  canals,  to  render  water-tight, 

•76,  ii,  74. 
in  canal  lock  foundations,  '75,  i, 

469,  ii,  621,  623. 
thickness  under  floor  of,  '75,  ii, 

623. 
proposed  for  walls  of,  '74,  i,  786, 

820;  '75,  i,  904,  957,  ii,  623. 

—  blocks,  proportion  of  mixture,  '68, 

513.     (See  also  Concrete,  pro- 
portions of.) 

use  of  in  breakwaters,  '67,  516; 

'70,  457;  '73,  1125;    '79,  258, 
1798. 

at  Galveston,  Texas,  '68,  500,  512  * 

•71,5cM). 

failure  of,  at  Cherbourg,  '67,  516. 

Chlsel-lHiatS.    (See  Rock  Removal. ) 
ChnteSy  navigable,  prox>osed  on  Ohio 
River,    '72,    403.      (See    also 
Sluices.) 

—  proposed  on  White  River,  '72,  375. 
Ceal.    DeposUSy  Appalachian,  '77,  306. 

—  Cuivre  River,  '72,  392,  393. 

—  Cumberland  River,  '71,  481. 

—  Elk  River, '76,  ii,  171. 

—  Kanawha  River^  '77,  306. 

—  MonoDgahela  River,  '76,  ii,  132. 

—  Salisbury  River,  '74,  i,  545. 

—  Somerset  River,  '74,  i,  545. 

—  Warrior  River,  '75,  ii,  28. 

—  West  Virginia,  '74,  ii,  104. 
Analysis  of  Kanawha,   '77,  314;   '79, 

1401,  1427. 
Value  of  various,  for  steam  purposes, 

'75,  ii,  139. 
Transportation  of,  on  Ohio  River,  by 

fleets,  '77,  639,  648,  654. 
CoflTer-dam*    (See  Rock  excavation.) 
Constrnction  of,  '75,  ii,  623. 
Proper  dimensions  of,  '68,  426;  '69,  249. 
Proper  fllUng  for,  '69,  249. 
Puddle-walls,  thickness  of,  '68,  426. 
Disadvantages  of  rapid  pumping  in, 

'68,426. 


CoflTer^ilaiii — Continued. 
Use  of  centrifugal  pump  in  emptying, 

'68,422. 
Description  of  coffer-dams  at — 

—  Blossom  Rock,  '69, 488, 493:  '71, 926. 
wrought   iron   proposed   for,  at, 

'69  491 

—  Des  Moines  Rapids,  '69,  225 ;  '76,  i, 

657,660. 
area  inclosed,  '76,  i,  660. 

—  Great  Kanawha,  '78,  468. 

—  Hell  Gate,  '70,  434. 

—  Kanawha  River,  '77,  299. 

construction  of,  on,  '77,  301,  302. 

—  Bock  Island  Rapids,  '67,  295;    '68, 

421,  437 ;  '69, 238, 249 ;  '72, 330 ; 

'77,  543. 

method  of  putting  in,  '69,  248. 

large  size  of,  at,  '68, 421 ;  '69, 243. 

removal  of,  at,  '71,  300. 

failure  of,  at,  '69,  242. 

ratio    between     excavatitm    and 

length  of  coflEer-dam,  '74,  i,  312. 

cost  of,  at,  '69,  240,  243. 

Contracts^  unfavorable  action  of  laws 

regulating,  '67,  50,  97,  15G,  1(58, 

183,  268,  377,  394,  416,  423,  431. 
Compared    with    hired    labor.      (See 

Labor.) 
Concrete*    (See  Cement.) 
Copper*    (See  Mines.) 

Method  of  reducing  ores,  '75,  ii,  135. 
Corporate    l¥Orl£.     (See  Table  at 

end  of  Topical  Index.) 
Expenditure  for,  by  city  of  Glasgow, 

Scotland, '74,  u,  43. 

Cost  of  i¥ork* 

Since  the  cost  of  work  varies  so  largely 
on  account  of  location,  compe- 
tition, and  previous  experience, 
only  a  comparatively  small 
number  of  references  are  given. 
These  will  be  found  as  subdi- 
visions imder  the  various  sub- 
jects. 

Cotton*  statistics  of  world's  production, 
'75,  i,  633. 

Creosotiny*    ( See  Timber. ) 

Crevasses  in  Mississippi  River, 

•75,  i,  542,  601. 
Effect  of,  '75,  i,  541. 
Closing  of  with  brush  and  stone,  '71, 

207. 

Cribs* 

(See  also  Piers.) 
1.  Construcdonof.    2.  Foundations  for.    3. 
Sinking  of    4.  Injury  and  destruction  of 
5.  Cost 

1.  Construction. 

Cribs*  general  construction  of,  '6^  iv, 
92,  141;  '68,  80,  103,  225,  233; 
'70,195:  '72,656;  '74,  i,  294; 
'75,  i,  238;  '76,  ii,  330,  538; 
•77,  931 ;  '78,  1187. 

—  proper  form  of,    '68,  80,  224,   236; 

'72,  164. 

—  with  counterforts,  '69,  157,  161 ;  '70, 

188;   '74,   i,  265;   '75,  i,  346; 
'77,  982 ;  '78,  1277. 
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Cribs — Continued. 

—  with  counterforts,  offset  section,  '66, 

iii,  17;  •68»  127:  '70,  196,  207; 
'71,  215;  '73,  296. 
triangular  section,  '68,  127;  '70, 

slopiDg  sides,  '67,  228 ;  '68,  228, 

233;  '70,197;  '79,1044. 
piles  at  interior  angle,  '67,  149; 

•68,  169,  174, 181, 209;  '69,  107, 

122,  126:  '76,  ii,  533;  '78, 1201, 

1204, 1207. 
fail  to  prevent  careening,  '69, 

126. 
post  at  Interior  angle,  '79,  1588, 

1590. 

close  bottoms,  '68,  182, 193, 296. 

disapproved,  '69,  122, 126. 

grillage  bottoms,  '68, 182, 183;  '70, 

191. 

—  loss  of  iilling  through  grillage  bot- 

toms, '69,  146. 

—  suspended  by  chains,  '74,  i,  209;  '75, 

i,  228, 239, 276. 

—  of  round  timber,  '67, 216;  '72, 157. 

—  height  of,  '68, 225, 232, 233 ;  '73,  294 ; 

'75,  i.  305. 

—  doYe-taUs,  holding  power  of,  '68, 241, 

242. 

—  objection  to  horns,  '68,  240;  '70, 204. 

—  use  of  wooden  pins  in,  '67,  138,  216. 

—  unusual  lengths  of,  '68,  169. 

—  bolts,  forms  of,  '76,  ii,  538. 

size  of^  '68,  210,  239. 

direction  of,  '69,  154. 

holding  power  of.  '76,  ii,  538. 

—  decay  of  timber  in,  ^66,  iv,  71. 

—  strengthened  by  vertical  x>08ts,  '79, 

1588, 1590. 

—  rules  for  estimates  for,  '75,  i,  300, 306. 

—  dimensiana  and  cross-section,  '66,  iv, 

92;  '68.  225,  2:^6,  233,  237. 

at  Burlington  Breakwater,'68, 296. 

Harbor  of  Refuge,  Lake  Huron, 

'73,  295;  '76,  ii,  538;  '78,  931, 

1220 ;  '79,  1652. 

Manistee,  '75,  i,  246. 

Marquette,  '75,  i,  189. 

Oswego,  N.  Y.,  '75,  i,  346. 

Manitowoc,  '75,  i,  203. 

Filled  with  earth,  '71,  658;  '75,  ii,  185; 

'79,  1044. 

—  furnace  slag,  '77,  626. 
Proper  filling  for,  '72,  162. 
Stone  filling,  weight  of,  '68,  230. 

—  thrust  of;  '68.  238,  242. 
Crib-piers  compared  with  pile,  '68, 156; 

'69,  102,  133,  135. 
Superstructure,  early  completion  of,  '78, 
1188. 

—  height  of,  '71,216. 

—  of  stone,  '67, 222;  '74,  i,  151;  '76,  ii, 

390. 

2.  Foundations. 

FoundaUoM,  '73,  211,  353:  '74,  i,  209; 
'75,  i,  305,  306,  309,  320;  '76,  ii, 
571  •  '78,  1270. 

—  action  of,'  on  cribs,  'Vl,  548:  '72, 162, 

163;  '74,  i,  234;  '75,  i,  305. 


Cribs — Continued. 
FwindaHona  of  brush,  '66,  iv,  105  :  '67, 

106;  '68,121;  '69,99. 
failure  of,  '69,  99. 

—  of  stone,  '72,  m,  161, 164,  165;  '73, 

206,  353 ;  '76,  ii,  436, 

—  on  piles,  '72, 166;  '78, 1185, 1188;  '79, 

1557, 1558, 1590. 

—  for  masonry  superstructure,  '67,  222; 

'74,  i,  151;  '76,  u,  390. 
failure  of,  '67,  222. 

—  trenches  for,  '75,  i,  305;  '76,  ii,  571. 

3.  Sinking  of. 

SinHnCf  general  plan,  '72,  162. 

—  on  piles,  '72, 166;  '78, 1185, 1188;  '79, 

1557, 1558, 1590. 

—  on  suspended  chains,  '74,  i,  209 ;  '75, 

1,228,239,276. 

—  on  spuds,  '76,  ii,  538. 

—  through  ioe,  '68,  95,  135 ;  '69,  146 ; 

'76,ii,  332;  '79,  1481. 

4.  Injury  and  destruction  of. 

Stability  of,  '68,  229,  230,  231,  238,  242; 

'70  197*  '71.237. 
Action  of  ice  on,''68,  231;*'69, 108;  '73, 

294,  296;  '74,  i,  210,  220,  228,  ii, 

135;  '75,  i,  57,  310,  354;  '76,  h 

258,  ii,  533;  '77,250. 

—  waves  on,  '68, 229,  230, 231 ;  '70, 197; 

'71,237.    (See  Waves.) 
Injury  to,  from  colliding  vessels,  '71, 

115;  '76,11.388,427. 
ProteoHon  of,  against  ice,  '68,  231 ;  '73, 

294,  296;  '74,  i,  210,  220,  228.  ii, 

135;  '75,  i,  310,  354;  '76,  1,  258, 

ii,  533;  '79,  1481. 

—  from  attacks  of  teredo  by  accumula- 

tion of  sand,  '73,  800.     (See 
Teredo.) 

—  timber  by  coal-tar,  '69,  28.     (See 

Timber.) 

—  by  oak  sheathing,  '71,  107. 

—  at  night,  '76,  ii,  427. 

—  by  riprap,  '69, 108, 137, 142;  '70, 151; 

'76,  ii  445. 
Destruction  off  ''69,  39, 141, 148, 154;  '70, 
151. 

—  by  ice,  '75,  i,  310;  '76,  i,  258.    (See 

action   of  ice,    under    Ko.    4, 
above.) 

—  by  teredo,  '75,  ii,  99. 

—  at  An  Sable  River,  Mich.,  '70,  151 ; 

•71,  175;  '76,  ii,  533. 

—  Black  Lake,  '70,  146. 

—  BuflFalo  Harbor,  '74,  i,  227,  231. 

—  Cape  Fear.  '75,  ii,  99. 

—  Charlotte  Harbor,  N.  Y.,  '71,  228. 

—  Du  Luth,  '72,  165. 

—  Dunkirk,  N.  Y.,  '69, 154, 161 ;  '70, 187. 

—  Kenosha  Harbor,  '75,  i,  214. 

—  Michigan  City,  Ind.,  '77,  896;   '78, 

1187. 

—  MUwaukee,  Wis.,  '71,  115. 

—  Oswego,  N.  Y.,  '70. 209;  '73,  371;  '74, 

i,  265;  '75,  i,  345;  '76,  ii,  601. 

—  Racine,  Wis.,  '68,  107. 

—  Sand  Beach,  '77,  931. 

—  St.  Joseph,  Mich.,  '77,  919. 
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CrilM — Continned. 
Deatrueiian  of,  White  Riyer,  Mich.,  '77, 

910. 
Diaplacement  of,  by  stormS;  '69, 166;  '77, 
906. 

—  at  Buffalo,  N.  Y.,  '73,  351. 

—  Dunkirk,  N.  Y.,  '70,  189,  191. 

—  Erie,  Pa., '78,  1268. 

—  LudiDgton,  Mich.,  '75,  i,  247:  '76,  ii, 

477;  '77,906;  '79,  1608. 

—  Kenoaha,  Wis.,  '79,  1529. 

—  Michigan  City,  Ind.,  '76,  ii,  444, 447; 

'79,  1595,  1587. 

—  Oswego,  N.  Y.,  '72,  260. 

—  South  Haven,  Mich.,  '74,  i,  192;  '76, 

ii,  515. 
Settlement  of,  '69,  122, 146;  '72, 162, 165, 
246:  '74,  i,  209,  233. 

—  at  Au  Sable  River,  Mich.,  '69,  108; 

'71,  175. 

—  Black  Lake  Harbor,  Biich.,  '78, 1211. 

—  Buffalo,  N.  Y.,  '69,  146;  '76,  ii,  571. 

—  Du  Luth,  Minn.,  '75,  i,  182. 

—  Erie,  Pa.,  '68^  171,  182. 

—  Grand  Haven,  Mich.,  '67,  108;  '76^ 

ii,  494. 
River  Harbor,  Ohio,  '73,  338. 

—  Kenosha,  Wis.,  '73,  211. 

—  Manitowoc,  Wis.,  '73,  203. 

—  Michigan  City,  Ind.,  '75,  i,  236. 

—  Muskegon,  Mich.,  '76,  ii,  4W,  402. 

—  Oswego,  N.  Y.,  '70,  209. 

—  Sheboygan,  Wis.,  '76*  ii,  378. 

—  South  Haven,  Mich.,  •7€s  ii,  512. 

—  St.  Joseph,  Mich.,  '76,  ii,  516. 

—  Swanton,  Vt.,  '78,  423. 
Tendency  to  settle  away  from  channel  at 

Manitowoc,  Wis.,  '74,  i,  145. 
Careening  of,  cause  and  remedy,  '68» 

179.  182. 
Failure  to  level,  by  dredging  alongside 

of,  '70,  151. 
Guiding  cribs  at  Eagle  Harbor,  Mich., 

'77,  848;  '78,  1139;  '79,  1481. 
Solid  walls  above  water,  '70;  196. 
Stone  removed  from,  by  storms,  '75,  i, 

276;  '77,896,903. 

—  by  ice,  '79,  1735. 

—  by  theft,  '77,  959. 

Changes  in  depth  alongside  of,  '68»  95. 

5.  Cost  of. 

Co9t  of,  at  Chicago,  111.,  '72,  160. 

—  Frankfort,  Mich.,  '72,  176. 

—  Manistee,  Mich.,  '72,  177. 

—  Manitowoc,  Wis.,  '77,  864;  '78,  1161. 

—  Menomonee,  Wis.,  '78,  1142. 

—  Ontonagon,    Mich.,    '77,    842;    '78, 

1132 ;  '79,  1478. 

—  Pentwater,  Mich.,  '72,  179. 

—  P^re  Marquette,  Mich.,  '72,  178. 

—  Sturgeon  Bay,  Wis.,  '79,  1481. 

Cost  of  framiug  under  water,  '74,  i,  220. 
Cross-section  of  rivers. 
Detroit  River,  '74,  i,  589. 
Minnesota,  '75,  i,  404. 
Mississippi  River,  '73, 601;  •78»  844,847; 

'79  12^. 
Ohio  River,  ''71,  397,  401,  410,  413,  416, 

421,  443. 
St  aair  River,  '68.  954 ;  '74,  i,  589. 


Currents*    (See  also  Hydraulicfl  and 
Velocities.) 
Velocity  required  to  move  different  ma- 
terial, '76,  i,  463. 

—  an  Rock  Island  Rapids,  '68,  426,  433. 

—  East  River,  '72,  805. 

—  Galveston  Bay,  '68,  570 ;  '74,  i,  728. 

—  Gulf  Stream.  '76,  i,  379. 
Littoral,  in  Gulf  of  Mexico, '74,  i,  738 ; 

'75,  i,  940;  '76,  i,  379:  '77,  433. 

—  Long  Island  Sound,  '69,  414. 
Ahsence  of,  at  the  mouth  of  the  Missis- 
sippi River,  '77,  433. 

Relation  between  surface  and  sub  in 

tidal  estuaries,  '78,  558. 
Action  of  dikes  on,  '69,  382. 
Cnt-Oflfeu    (See  Rivers.) 

Dams. 

1.  Chneral  coneiderationa,  2.^  Permanent 
dame  for  the  improvement  of  natngation, 
3.  Movtible  dams,    4.   Wing-dams. 

1.  General  coNsiDERAiioirB. 

]>amS9  effect  of,  on  floods,  '77,  742. 

—  river  banks,  '68,  448 ;  '73, 232. 
Effect  of  ramous  on,  '76^  1,  375. 

—  on  fish,  '73,  929. 
EormulaB  for  height  of,  '78,  534. 

—  depth  of  water  on,  '77,  742. 
On  sand  foundation,  '74,  i,  414. 
Rolling,  at  Palls  of  St.  Anthony,  '74, 

i,  284;  '76,  i,  699;  '77,565. 
Description  of  Holyoke  dam,  Connecti- 
cut River,  '72,  845. 

2.  Permanent  dams  for  the  improve- 

ment OF  navigation. 

Maximum  slope,  making  Improvement 

possible,  '76^  i,  374,  ii,  284. 
Permanent  improvement  of  rivers  by, 

'74,  i,  285,  286,  287,  2^,  289; 

'75,  ii,  612;    '76,  i,   624;   '77, 

746;  '78,  535. 
Permanent  dams  of  masonry,  description 

of,  Otlr— 

—  Red  River,  Ark.;  '75,  i,  905,  909. 

—  Des  Moines  Rapids,  '67,  326. 

—  Elk  River,  '76,  U,  170. 

—  Greenbrier  River,  '77,  711,  718,  730, 
734. 

—  Kentucky  River,  '79,  1409,  1411. 

—  Potomac  River,  '68,  922. 

—  compared  with  wooden,  '76,  ii,  87. 
Permanent  dams  of  orih^worJc,  description 

of,  on — 

—  Coosa  River,  '78, 764. 

—  Cumberland  River,  '75,  i,  797,  800. 

—  Fox  River,  Wis.,  '76,  ii,  416;   '78, 
1178. 

—  Illinois  River,  '68,  668 ;  '69,  218. 

—  Kentucky  River,  '79,  1406,  1411. 

—  Wabash  River,  '77,  668;    '78,  832; 
'79,  1442. 

—  Toughiogheny    River,  Pa.,    '74,    i, 
562. 

Permanent  dams  of  piles,  description  of, 
on — 

—  Fox  River,  Wis.,   '76,  ii,  416;  '78, 
1178. 
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Dams— Continued. 

Permanent  dams  of  piles,  de»oripHon  of,  on 
Savannah  River,  '77|  374. 

Permanett^  (fa»M  of  brash  and  stone,  '73, 
444,  448 ;  '75,  ii,  461 ;  '76,  ii, 
405,  711 ;  '78,  478,  493. 

—  of  brush  and  sand-bags,  '75,  ii,  619; 

•77,  1030. 

—  of  brush.    (See  Wing-dams.) 

—  objections  to  sluices  in,  '75,  ii,  609. 

3.  Movable  dams. 

MatabU  damSf  general  discussion,  '74, 
i,  417 :  '75,  i,  688,  910,  9^4,  ii, 
608;  '76,  ii,  29,  608. 

—  memoir  t>n,  '76,  ii,  28. 

—  statistics  of,  in  France,  '79,  1317. 

—  American  hystem,  '74,   i,  455,   472; 

'79,  1548. 

—  Cam^r^  system  described,  '79,  1339. 
compared  with  Poir^,  '79,  1341. 

—  Caisson  system,  '74,  i,  417. 

—  Carro  system,  '74,  i,  465,  472. 

—  Chanoiue's  system,  '74,  i,  406,  424, 

426,  428,  433,  451,  472;  '75,  i, 
688,  918,   ii,  91,  96,  609,  611; 
'76,  ii,  15, 30,  158, 164;  '77,299, 
302,  747,  751. 
modified  in  Belgium,  '79,  1327. 

—  Cuvinot  system,  '74,  i,  457,  472. 

—  Desfontaine's   system,   '74,    i,    426, 

433,  441,  472;  '75,  ii,  611. 

—  Fouracre  system,  '75,  i,  919. 

—  Girard^s  system,   '79,   1548;   '74,  i, 

469,  472;  '75,  i,  726,  730,  732, 
.  914,  ii,  611. 

—  John's  system,  '79,  1548. 

—  Krantz  system,  '74,  i,  460,  472;  '75, 

ii,  608,  611. 

—  Petitdidier  system,  '74,  i,  474. 

—  Poir^  system,  '74,  i,  419,  422,  426, 

433,  442,  447,  459,  472;  '75,  i, 
364;  '76^  ii,  29:  '79,  1318. 

modified  in  Belgium,  '79,  1322. 

compared  with  Cam6r^,  '79,  1341. 

superiority  of,  '79,  1316. 

—  Schopp's  system,  '74,  i,  476. 

—  Tavemier    system,    description    of, 

'79  1335. 
modified,  '79,  1336. 

—  Th6nard»8  system,  '74,  i,  418,   422, 

472. 

—  White's  system,  '74,  i,  417. 

—  Wood's  system,  '74,  i,  474. 

—  Bishop's  hydraulic  gate,  '69,  65,  529. 

—  Brunot's  hydraulic  gate,   '73,  540; 

'75,  ii,  608. 

—  discussion  of  strains  on,  '75,  i,  690, 

910; '76,  u,  42. 

—  maneuvering  dams,  '76,  ii,  31;  '79, 

1324,  1330. 
frequency  of,  '78,  474. 

—  improvement  of  rivers  by,  '75,  i,  688, 

ii,  613,  630;  '76,  i,  624,  ii,  25. 

—  description  of,  on — 

Kiinawha River, '75,  ii, 92, 95;  '76, 

ii,  15,  158,  164;  '77,  299,  302, 
747.  753;  '78,  467;  '79,  547,  550. 

Lehign  River,  '74,  i,  417. 

Minnesota  River,  '75,  i,  364. 


Danu — Continued. 
Movable  dame^ 

—  deacripiion  of,  on  Ohio  River,  *76^  ii, 

11;  '77.  637,  6:»,  646,  747,  753. 
Port  iS  r Anglais,  '74,  i,  406;   '75^ 

i,  688;  '76,  ii,  15. 
Youghiogheny  River,  '74,  i,  564. 

—  cost  of,  '74,  i,  566;  '76,  ii,  18;  '79, 

1330. 

—  compared   with   permanent,  '74,   i, 

566;  '75,  ii,  95,  130;  '77,  643; 
'79  1354. 

—  Umit  to  height  of,  '79,  1323,  1342. 

4.  WiNG-PABlS. 

Wing-dams,  construoium  of,  on  (see  also 

Brush  and  Jetties) — 

Connecticut  River,  '78,  269. 

Illinois  River,  '77,  562. 

Mississippi  River,  '75,  ii,  461, 4G6. 

Wisconsin  River,  '72,  144;  '75,  1, 

227;'76,  ii,  402. 

—  action  of,  on  Mississippi  River,  '74^ 

i,  302;  '75,  i,  453;  '76,  i,  655; 
'77,  529. 
^-  —  Wisconsin  River,  '72,  146. 

—  cost  of,  on  Wisconsin  River,  '72, 140, 

147;  '74,  i,  169;  '75,  i,  225. 

—  length  of  shore  protected  by,  '75, 11, 

400. 

—  of  piles  and  horizontal  timbers,  '71, 

359. 
IKsllectors*     Novel  plan  proposed  in 

Missouri,  '77, 500 ;  '78, 640, 654; 

'79, 1014, 1054,  1058,  1061,  1077, 

1088. 
Use  of  movable,  at  Havre  de  Grace, 

'71,  72. 
Current  deflectors  proposed  in  Susque- 

hana  River,  '67,  419,  427. 
Diamonds.      Salted   mine   at   Ruby 

Gulch,  '73,  1208. 
Dikes.    (See   also   Jetties  and  Wing- 
dams.  ) 
Improvement  of  rivers  by,  '76^  i,  024. 
Proper  section  for,  '71,  326. 
Section  of,  at  Cape  Fear  River, '76,  i,  316. 
Form  ana  cross-section  of,  on  Hudson 

River,  '66^  iv,   203,   214,  217; 

'67,  445;  '70,  430. 
Construction  of,  on  upper  Mississippi, 

'75  i  478  488. 
Plan  of,  on  btio  River,  '78,  796. 
0/ brush  mats,  '78,  659. 

—  brush  and  stone,  '78,  672. 

—  fascines  and  mud,  '71,  825. 

—  random  stone,  '78,  662. 

—  sheet  piling,  '71,  590;  '75,  ii,  54. 

—  timber  and  brush  foundation,  '76^  i, 

315. 

—  orib  work  filled  with  dredged  sand, 

'70,  428,  432. 

—  timber  groins,  '77,  286. 

Proper  arrangement  of.  in  sand-bearing 

rivers,  '72,  1^. 
Action  of  concave,  on  currents,  '69,  382. 

—  at  river  mouths.  '75,  i,  949. 
Relation  between  length  of,  and  shore 

protected  by.  '73,  453;  '74,  i, 
332;  '76,  i,  m 
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OiMe^— Continued. 
Sxoeflsive  settlement  on  sand  founda- 
tions, '72,  839;  '76.1,629;  '79, 
1051. 
Protection  of,  from  ice,  '74,  ii,  155, 159; 
'77  224. 

—  bv  wiUows,  '76,  i,  237. 

Cost  of,  on  Hudson  River,  '69,  382; 
•70,  433;  '71,  720;  '73,  932; 
'74,  U,  159;  '75,  ii,  199;  '76, 
i,  236;  '77,  227. 
I^isclianre*  (See  also  Gauging  and 
Hydraulics.) 
O/ Allegheny  River,  '66^  iv,  271. 

—  Colorado  River,  '79,  1777. 

—  Connecticut   River,    '71,    475;   '72, 

860;  '75,  ii,  345;  '78,  259,  290, 
303,  353,  375,  385. 

—  Cumberland  River,  '71,  475. 

—  Elk  River,  '76,  ii,  166,  168. 

—  Fox  River,  '68,  467. 

—  Illinois  River,  '69,  254. 

—  James  River,  '75.  u,  79;  '76^  i,  295, 

296. 

—  Kanawha  River  (Great),  '68,  467; 

'71,642;  '73,  837;  '75,  ii,  96; 
'76^  ii,  160,  163;  '77,  745,  749, 
802;  '78,  473. 

—  Kanawha  River  (Little),  '75,  i,  745. 

—  Lakes.    (See  Lakes.) 

—  Minnesota  River,   '75,    i,  404,    406, 

442. 

—  Mississippi  River,  '69,  325,  338;  '73, 

472;  '75,  i,574,  580,  ii,  439,  444, 
446,  475;  '76,  i,  76,  889;  '79, 
1130, 1150, 1203, 1232. 

—  Misaouri  River,  '76^  i,  632;  '78,  667, 

670,699. 

—  Monongahela  River,  '66,  iv,  271. 

—  Niagara  River,  '68,  ^8;  '71,  220. 

—  Ohio  River,  '66,  iv,  271;   '69,  367; 

'71,401;'75,  ii,  615. 

—  Seine  River,  '76,  ii,  163;  '77,  749. 

—  St.  Chiir  River,  '68,  958. 

—  St.  Croix  River,  '79,  1234. 

—  St.  John's  River,  '79,  775,  788. 

—  St.  Lawreuce  River,  '68,  958. 

—  Ste  Marie  River,  '68,  958. 

—  Willamette  River,  '77,  1009, 1020. 

—  Wisconsin  River,   '68^  363;  '76,  U, 

268. 

—  Yonghiojjfheny  River,  '74,  i,  561. 
Diver's  outfit,    details  of,  '76,  ii,  325. 
Dock,  floating,  description  of  the  Va- 

lette,  '68,  496. 
End  dock  in  place  of  dry  dock  used  at 

mouth   of    Mississippi   River, 

'73,  596. 
Drainav^*    (See  also  Filtration  and 

llainfall.) 
Relation  between,  and  rainfall.  '76, 1, 

532;  '77,  i,  756. 
Of  swamp  lands,  '77,  392. 
Dredires  and  Dredviny. 
General  discussion  of,  '69,  460. 
Scrapers,  '67,  370;  '68,  320,  480,  669; 

'70,  324,  329,  340,  447;  '71,  65, 

508;  '72,138,552. 
Biabop's  screw,  '67,  364 ;  '68,  60,  G71 ; 

'69,  261,  460. 


Dredff^s  and  Dredgin|[— Cont'd. 
BoAC&e's  patent,  description  of,  '69, 

460,  466. 
Bucket,  description  of,   '69,  460,  466; 

'70,315,485;  '72,819. 
Centrifugal  pump,  description  of,  '70, 

316;  '72,   666,   669;    '73,   750; 

'74,  ii,  11,  71 ;  '75,  Ji,  38,  40, 

69;  '76,  i,  445 ;  '79, 560. 1542. 

—  percentage  of  sand  raised  by,  '72, 

668;  '75.  ii,40. 
Morris  &  Cummings',    description  of, 
'68,  519,  522 ;  '69,  461, 465 ;  '71, 
523;  '72,  311;  '73,  1028;  '77, 
1003*  '79  917. 

—  inferiority  of,  '72,  311 ;  '77,  1003. 
Osgood's  description  of,  '69,  460;  '71, 

555:  '72,  311;  '74,  i,  404;  '79, 
1190. 

—  superiority  of,  '72,  311. 
River-channelers,  '68,  60,  669;  '69,  460. 
Taggert's  patent,  description  of,  '69, 

465,  466. 
Dimensions  of,  on  Missiasippi  River, 
'76,  i,  656. 

—  Ohio  River,  '78,  811. 
Advantage  of  wide  face  to  dipper,  '70, 

315. 

Light  draught  and  strength  inconsist- 
ent, '78,  812. 

Cost  of,  '69,  466;  '71,  523;  '73,  1119; 
'78,812;  '79,1192. 

Dredffin^. 

By  agitation,  with  plows,  rakes,  har- 
rows, scrapers,  screws,  water-jets, 
'67.  364,  366,  367,  370 ;  '68,  60, 
320,  323,  480,  669,  671 ;  '69,  261, 
311,  460;  '70,  323,  324,  329,  340, 
347 ;  '71,  65,  333,  508 ;  '72,  138, 
552;  '73,  596;  '74,  i,  839,  842, 
871,  ii,  356;  '76,  i,  546,  654, 711 ; 
'79,  903,  1837. 

—  affords  only  temporary  relief,  '74,  i, 

839,  842,  874. 
By  water-jet,  '68,  671 ;   '69,  310 ;   '70, 

340  J  '79,  383,  384. 
By  excavation,  with  dippers,  buckets, 

clam-shells,  and  pumps.      (See 

Dredges.) 
By  centrifugal  pump.    (See  Dredges. ) 
Relation  between  scow  and  prism  meas- 
urement, '71,  181, 191,  200, 719; 

'75,  i,  275,  326;  '77,  239,  246; 

'78,520,  1136;  '79,507. 
Measurement    by   scow  displacement, 

'79  917. 
Difficulty  of,  in  tidal  rivers,  '72,  875; 

'78,  407. 
Hard-pan,  '69,  417;    '70,    212;    '74,  i, 

165. 
Rookremoved  by,  '71, 164 ;  '72, 804;  '73, 

776;  '74,  i,  33,  ii,  41;  '77,  229; 

'78,  800,  1136. 
Transporting     dredged     material     by 

chutes,  '76,  i,  288 ;  '77, 886 ;  '79. 

503,  1540. 
Impounding  material  dredged,  '72, 709; 

'73,  933. 
Elizabeth  River,  amount  removed  daily, 

'76,  i,  355. 
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Hredffiiiff— Continued. 
Fox  River,  amoimt  removed  daily,  '79| 

1540. 
lUinois  River,  amount  removed  daily, 

•78,aoo. 

Misaissippi  River  mouth,  amount  re- 
moved daily,  '71,  64;  '79,  903. 

On  Ohio  River,  '76.  ii,  9;  '77,  633;  '78, 
812. 

—  amount  removed  daily,  '78,  800. 
Saginaw  River,  amount  removed  daily, 

'67,  146 ;  '68,  141. 
Sandusky  River,  amount  removed  daily, 

'68,39. 
St.  Mary's  River,  amount  removed  daily, 

'67,  147,  148 ;  '68,  139. 
Toledo  Harbor,  amount  remoVed  daily, 

'67,  144 ;  '68,  39,  146. 
Morris  &,  Cummings,  amount  removed 

daily,  '68,  519,  522;  '69,  465; 

'73,  10^;  '77,  1003. 
Time  lost  by  various  delays,  '76^  i,  355. 
Coat  at  Ahnepee,  Wis.,  '75,  i,  198. 

—  Atohafalaya  Bay,  La.,  '71,  555. 

—  Chicago,  lU.,  '68,  111. 

—  Duluth,  Minn.,  '73,  133;  '75,  i,  181. 

—  Fox  River,  Wis.,  '79,  1540. 

—  Green  Bay,  Wis.,  '78, 1143 ;  '79, 1487. 

—  Hell  Gate,  N.  Y.,  '76,  i,  241,  242. 

—  Illinois  River,  '71,  281. 

—  James  liiver,  '74,  ii,  42:  '77,  286. 

—  Ludington,  Mich.,  '75,  i,  248. 

—  Michigan  City,  Ind.,  '67,  96. 

—  Norfolk,  Va.,  '79,  674. 

—  Ohio  Rivor,  '73,  498;  '78,  800. 

—  Port  Washington,  Wis.,  '78,  1163; 

'79  1520. 

—  White  River,  'Vo,  134. 

—  Willamette  River,  '68,  872. 

—  least  recorded,  '79,  674,  1540. 

—  by  contract  and  hired  labor.    (See 

Labor.) 

—  centrifugal  pump,  '72,  669;  '74,  ii, 

12;  '75,  ii,  40;  '76,1,445. 

—  of  rock  removal,  '72,  804;  '77,  239; 

'78,  800,  1136. 
Drtliiny.    (See  Rock  removal.) 
Daalin.    (See  Explosives.) 
Dynamite*    (See  Explosives.) 
Embankment.  (See    Shore   protec- 
tion.) 
Evaporation.    (See  also  Canals  and 
Water.) 
Method  of  determining,  '79,  1213. 
Ratio  to  rainfall,  '70,  287. 
Relation  to  dew  point,  '76,  i,  526. 
Eflfect  of  forests  on,  '75,  ii,  172;  '79, 

1211. 
Means  of  measuring,  '68,  976. 
From  water  surfaces,  '76,  i,  533;  '79, 
1200, 1205, 1213, 1226, 1237, 1241. 

—  canals  and  reservoirs,  '71,  306,  639 ; 

'72,  515,  521;  '74,  i,  505,  523,  ii, 

95 ;  '75,  ii,  547,  566 ;  '76,  i,  766 ; 

'  78.  293. 
Rate  of,  at  lake  stations,  '68,  963,  977, 

980;  '69,  645;  '70,  570;  '76,  i, 

526. 
Comparison  between  rate  of,  on  land 

and  water,  '69,  603 ;  '70,  570. 


Evaporation—Continued. 
Amount  of,  on  Florida  coast,  '76^  4G7, 
519,  525. 

—  at  Milwaukee,  Wis.,  '68,  977. 

—  St.  Clair  River,  '70,  570, 

—  various  places,  '68,  978;  '76^  i,  526; 

'79,  1236. 
Explosives.    (See  also  Blasting  and 

Wrecks.) 
Duration  of  explosion,  '79,  37. 
Formulsd  for  crater  formed  by.  '79,  36. 
Energy  of,  compared,  '79,  36,  1507. 
Bluok  powder^  composition  of,  '69,  429. 

—  manner  of  explosions  compared  with 

dynamite,  '68»  423 ;  '77,  27. 

—  use  of,  in  removing  wrecks,  '73^  728. 

—  ten  years  under  water  and   anim- 

paired.  '73.  728. 
Chlorate  powder,  composition  o^  '79^ 

Ehrhardt's  patent,  composition  of,  '68^ 
813 

—  trial  of,  '68,  813. 
Ecbairs  patent,  '68^  751. 

Dynamite^  composition  of  various,  '77, 
234. 

—  explosive  energy  of,  '79,  36. 

—  compared  witn  nitro-glycerine,  '79, 

1507. 

—  manner  of  explosion  compared  with 

gunpowder,  *77,  27. 

—  physical  eflfect  of  blasts,  '79,  1508. 

—  effect  of  blasts  on  adjacent  buildings^ 

'79.  1508. 

—  formula  for  determination  of  charges, 

'77,  234. 

—  method  of  exploding  Rincon  Rock, 

Cal.,  '75,  u,  695. 

—  experiments  with,  for  torpedo  service, 

•76,  i,  31 ;  '79,  35. 

—  use  of,  for  removing  snags,  '73,  616, 

618;  '74,  ii,3S;  '78,  538;  '79, 
626,  651,  1187. 

—  removal  of  wrecks  by,  '75,  ii,  714. 

(See  also  Wrecks.) 

—  premature  explosions  of,  '75,  524,  ii, 

695;  '76,  ii,  665;  '77,  1042;  '79. 
515. 

—  sympathetic  explosion  of,  '79,  37. 

—  action  of  water  on,  '79,  1507. 
Qun-ootton,  explosive  energy  of,  '79,  36. 

—  use  of,  at  New  Haven,  "71,  773. 
NUro^lyoerinef  constitution  of,  '77,  355. 

—  details  of  manufacture,  '77,  355. 

—  experiments  with,  '76,  i,  238. 

—  action  of,  '66,  iv,  335 ;  '68,  91,  738. 

—  explosive  enei^  of,  '79,  36. 

—  explosion  of,  discussed,  '66,  iv,  335; 

'75,  i,  523. 
compared  with  black  powder,  '68, 

423,738;  '77,27. 

dynamite^  '79,  1507. 

frozen,  '76,  i,  31. 

large  charges  without  injury  to 

adjacent  objects,  '76, 1,241. 

—  —  destiuctive  rock  waves  produced 

by,  '77,  233. 

—  cost  of,  '77,  355.  » 
Orange  powder,  used  at  New  River, 

'78,  496. 
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'White   powder,    composition   of,    '69, 
429. 
Calls  of  St.  Antliony. 

I>e8cription  of,  '69,  210 ;  '70,  278 ;  '72, 

299;  '79,  1161. 
Sock  formation  at,  '79,  1161. 
Preaervation  of,  '71,  294 ;  '72, 296;  '73, 

408;  '74,  i,277;  '75,  i,  356. 
Constmction  of  tunnel  nnder,  '70,  283; 

•71,294;  '72,304. 
Fasciites*    (See  Bmah.) 
Filtration.    (See  also  Canals.) 

Bate  of,  in  varions  soils,  '76^  ii,  67 ; 

'79,  1239. 
Experiment  in  Florida  on,  '76^  i,535. 
Excessive  amount' of,  in  Florida,  '77, 

384. 
On  canals,  '79,  ii,  547,  566 ;  '76^  i,  527. 
Of  water  through  river  beds,  '69,  262. 
Floats*    (See  Surveys.) 
Floods.    Arkansas  River,  '69,  299, 351 ; 

•75,  1,634;  '76,1,616. 
Connecticut   River,  '68,  761;   '75,  ii, 

364;  '78»  265,273,372. 
minois  River,  '69,  350. 
Kanawha  River  (Greats  '76^  ii,  163. 
Kennebec  River,  '70,  501. 
Mississippi  River,   '68,  471;  '69,  313, 

321,327,329,336;  '70,282;  '73. 

472,  474,  521 ;  '74,  i,  644 ;  '75,  i, 

541,  553,  56.5,606,634,  676;  '76^ 

1,602,616;  •79,1009. 

—  arresting  of,  by  reservoirs,  '69  313, 

324;  '75,1,540,616,670. 
Missouri  River,  '69,  350:  '75,  i,   636; 

'76,1,616. 
Nile. '69,  327  ;  '75,  i,  556. 
Ohio  River,  '69,  348 ;  '71,  398, 407,  417, 

422,  435,  443;  '75.  i,  635;  '76^ 

ii,  301 ;  '77,  644 ;  '78,  814. 
Red  River,  '69  351;  '73,642,650;  '75, 

i,  598,  616,  666 ;  '76,  i,  616. 
Susquehanna  River,  '79,  1!^3. 
Tennessee  River,  '68.  579;  '78»  756. 
Yazoo  River,  '75, 1,  637. 
Increasing  frequency  of,  '75,  ii,  610. 
Destruction  of  forests    increase,    '75, 

ii,  172. 
Action  of,  on  sand,  '68,  366;  '72,  132; 

*76-  ii   5 

—  on  bars,  '75,  ii,  477,  507;  '79,  1010. 

—  on  river  banks,  '79, 1011. 
Effect  of  damson,  '77,  i,  742. 
Caused  by  ice  dams.  '69,  108. 

Forests.    Effect  ot  destruction  of,  on 

depths  of  rivers,  '75,  ii,  172; 

'79,  1211. 
Foundations.  (See  also  Breakwaters, 

Bridges,    Canal -locks,    Cribs, 

Piers  and  Piles.) 
Depth  to  rock,  on  Mississippi  River, 

'78,  91H,  1058. 
On  compressible  soils,  '74.  1,  829,  830; 

'75,  ii,  G21, 
Sustaining  power  of  various  soils,  '72, 

Settlcmoiit  of,  on  clay,  '74,  1,  829,  830. 

—  in  dry- -dock  at  Helder,  Holland,  '74, 

i,  830. 


Foundations— Continued. 
Proposed  for  lock  at  mouth  of  the  Mis- 
sissippi, '74,  i,  830,  873. 
Settlement   of  New   Orleans   custom- 
house, '74,  i,  829. 
Excessive  settlement  of  revetments  and 

dikes,  '72,  839;  '79,  1051. 
In  water,  when  upon  material  liable  to 
scour,  '75,  ii,  621. 
Freisrlit.    (See  Transportation. ) 
Fresnets.    (See  Floods.) 
Friction.    Co-efficient  on  lock  gates, 
'76.  ii,  52. 

—  of,  for  various  surfaces,  '75,  ii,  839. 
Gabion.    (See  Jetties.) 
Oabionnade.  (See  Jetties  of  gabions. ) 
Oauffinff  rivers.    (See  Surveys.) 
Gauges,  Water. 

Description  of,  '72,  427. 

Establishment  of,  on  Mississippi  River,  , 

'72,  426;  '73,  517;  '76,  i,  600; 

'77,  493. 

—  on  Western  rivers,  '73,  517. 
Pressure.    (See  Pressure  gauges.) 

Ctootfraphy.  Physical.  (See  also  Ge- 
ology.) 

Of  IlUnois  River,  '68,  459. 

Lake  Winnipeg,  '75,  i.  389. 

Mississippi  River,  headwaters  of,  '70, 
285;'75.  i,  392. 

—  upper,  '75,  ii,  436;  '78,  909. 

—  valley  of,  '75,  i,  ^86, 389, 401 ;  '78, 865. 

—  delta  of,  '75,  i,  624. 

Tennessee  River,  '68.  561,  578,  579,  584. 

St.  Francis  River,  '68,  468. 

Western  rivers^  '68.  3U7. 

Rocky  Mountains,  eastern  slope,  '75,  ii, 
982. 

North  Carolina  coast,  '76,  i,  378. 

Sierra  Madre,  '75,  U,  998. 

Rio  Grande  River  valley.  '75,  ii,  984. 

Profile  of  continental  divide  between 
Atlantic  and  Pacific,  '77, 1246. 
Geoiogry*    (See  also  Coal,  Iron,  Physi- 
cal Geographv,  Salt.) 

Of  Big  Sandy  Basin,  '75,  i,  764. 

Black  Hills,  '74,  ii,  630. 

Comstock  lode,  '72,  1129,  1140. 

Elk  River,  Va.,  '76,  ii,  173. 

Lake  Winnipeg,  '75,  i,  392. 

Little  Tennessee  River,  '76^  1,  717. 

Mississippi  River,  headwaters  of,  '75, 
i.  392; '78,  909. 

—  Des  Moines  Rapids,  '67.  286,  305. 
Mississippi  River,  basin  of,  '78,  855. 

—  delta  of,  '75,  i,  624. 
Red  River,  '73,  651. 
Uintah  Monniains,  '72,  1113. 

Survey  west  of  100th  meridian,  '75,  ii, 

923. 
Explorations  40th  parallel,  '71,  1027. 
Recession  of  falls  on  Minnesota  River, 

•78,  915. 
Subsidence  of  coast  of  Korih  Carolina, 

•78,  5.38. 
Granite.    (See  Stone.) 
Grass.    Beach .    ( See  Shore  protect  ion . ) 
Bermuda,  protecting  slopes  bv,  '75,  i, 

773;^76,i,  748;  '79,  1>:W. 
Effect  of,  on  flow  of  water,  '73,  10(XJ. 
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Ovlf  of  Mexico.   Formerly  extended 
up  Mississippi   Biver   to   Du- 
buque, '68,  312. 
Littoral  current  in,  '74,  i,  738:  *75.  i. 
940; '77,  m  '  ' 

Unstable  character  of  shoie  line,  '79, 
929.  ' 

Gulf  Stream.   Velocity  of,  '76,  i,  379. 

Oiiii«1»oats.    Removal  of  wrecks  of,  in 
Charleston  Harbor,  '73,  728. 

Harbors. 

1.  ^  General  considerations,  2,  Injury  to. 
3.  Harbors  of  refuge.  4.  Improvemmt  of 
harbors. 

1.  General  considerations. 
Harbors. 

Jurisdiciion  of,  '73,  828,  887;  '74,  i,  203: 
•75,  i,  512»  8U5;  '76.  i,  436;  '77, 
828,  9-i8,  940;  '79,  498,  1362, 
1721.  ' 

DiTuiling  line  between  United  States 
and  other  parties,  '76,  ii^  556. 

Area  of  Boston,  '71,  882,  884. 

—  Cherbourg,  '71,  884. 

Depth  required  for  lake  harbors.  (See 
Improvement  of.) 

—  of  water  affected  by  wind,  '67,  218: 

'68,  154,  171.  '       '        » 

2.  Injury  to. 
Injury  by  private  dredging,  '72,  205; 
•73,291;'74,  i,ls,2i7. 

—  encroachment  of  private  and  corpo- 

rate interest,  '74,  i.  202,  207; 
'76,  ii,  535;  '77,  8^8,  928. 

—  obstructing  and  dredginiF  rivers  at. 

'75,  i,  287.  *  ' 

—  city  dumping  in,  '76,  ii,  429 ;  '77,  928. 

—  from  sawdust.    (See  Sawdust.) 

3.  Harbors  op  refuge. 
Of  refuge,   necessity  for,  '66,  iv,  141; 
'70,486,488.    (See  also  break- 
waters. ) 

—  requirements  of,  '72, 211 ;  '77, 1050. 

—  jurisdiction  of,  '77,  928. 

—  mooring  buoys  at  '73, 293;  '74,  i,  210. 

—  Cleveland,  Ohio,  '74,  i,  232;  '77,  963. 

—  Delaware  Breakwater,  '73,  879,  881. 

—  necessity  for,  on  Lake  Superior, '76. 

ii,  328.  '       ' 
on   Lake  Huron,   '72,   209,  217; 

•73,  292;   '74,  i,  209;  '76,  ii 

538;  '77,  926;   '78,  1219;  '79 

1645. 
on  Pacific  coast,  '77,   1049,1055; 

'79,  1801,  1805.  ' 

—  Lake  Huron,  experiments  as  to  hold- 

ing power  of  ground  at,   '72. 
210,  219;  '73,  m 

—  Sturgeon  Bay,  '76^  ii,  344, 

—  from  ice  at  Chester,   Del.,   '75.  ii, 

183;  '77,262.  '        »      ' 
Delaware    River,  '71,  693,    705: 

'72,420;  '73,882;  '74,  ii,  134 

151:  '78,434,437;  '79,429.      ' 
Ohio  Kivcr,  '72,  420 ;  '78,  814, 820, 

828;  '79,  1355,1366. 
St.  Louis,  '77,  506;  •78»  679. 


Harbors— Continued. 

.    4.   iMPROVEBfENT  OF  HARBORS. 

Depth  required  for  Lake  harbors,  '67 
17,  34,  252,  255;  '73,  343:  '74, 
i,  213 ;  '76,  ii,  543 ;  '77.  113, 
947,953. 

Ifnprovfment  of,  by  breakwaters.  (See 
Breakwaters.) 

—  piers.    (See  Piers.) 

—  jetties.    (See  Jetties. ) 

—  dikes.     (See  Dikes. ) 

—  dredging.    (See  Dredging.) 

—  rock  removal.    (See  Sock  removal.) 
Heliotrope.    (See  Surveys. ) 
Hired  I^abor.    (See  Labor.) 
Hydraulics.    (See  also  Surveys  and 

Gauging.) 
Of  Mississippi  River,  P.  P.  No.  13,  C.  E. 
Flow  of  water  through  open  channels, 

•73,  896;  '76,  i,  296. 

—  restricted  channels,  '74,  i,  346:  *79, 

774. 
Discharge  over  dams,  '79,  1552. 
Action  of  running  water  on  solids  in 

suspension,  '76,  ii,  5. 
Cross-section,  formula  for  elevation  due 

to   contraction  of  width,  '75, 

536. 
Velocity,  formula  for,  '72,  139;  '74,  i, 

790;  '75,  ii,79,  344;  '76,  i,452, 

,464;  '78»  1308; '79,  1970. 

—  of   tidal   currents   through   passes, 

'74,  i,  790. 

—  in  terms  of  head,  '76^  I,  464. 

of  slope  and  cross-section,  '72, 139; 

'79  1579 

—  relation  of,  to  depth,  '76»  i,  451. 

—  ratio  of  bottom  to  surface,  '79,  770, 

773  791 

—  sniface.  '68,  763;  '70,  710. 

—  subsurface,  '70,  574,  626. 

—  relation  of  mid-depth  to  mean,  '75, 

ii.  301,  305;  *1B,  260,  349:  '79, 
1970. 

—  mid-depth,  effect  of  wind  on,  '69, 254. 

—  at  various  depths,  '69,  588;  '75,  u, 

313.        "      ^  ' 

—  bottom,  '68,  763 ;  '70,  563,  629. 

—  effect  of  river  bends  on,  '75,  i,  575: 

'76,  ii,  265. 

—  of  lake  outlets,  '68,  961 ;   '70,  556. 

—  determination  of.    (See  Ganging  and 

Surveys.) 
Slope,  measured,  compared  with  calou^ 
lated,  '76»  i,  298. 

—  formula  for,  in  terms  of  velocity  and 

depth,  '78,  535. 

—  as  determined  from  dischanre,  '76, 

ii,  278. 

—  velocity  due  to,  '72,  139. 

—  in  terms  of  velocity  and  hydraulic 

radius,  '79,  782. 

—  on  Washington  Aqueduct,  '68,  906. 
Discharge  of  rivers,  '76,  ii,  268. 

—  formula  for,  '68,   966;   '76,  ii,  274, 

277;  '77,  745;  '78»  531,  562. 

—  by  Humphreys'  and  Abbot's  formula 

confirmed,  '76,  ii,  246,  275. 

—  through  sluices,  '75,  ii,  610;  '77, 745. 
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9lydraiiltc»— Continued. 

Discharge  of  rivers,  effect  of  section  on, 
•69,  589. 

Floats  and  cortis,  resistance  of,  '74,  i, 
534;  '75,  ii,  369;  '76,  i,  216; 
'78,380. 

Formula  for  resistance  of  a  body  mov- 
ing in  an  unlimited  fluid,  '74, 
i,  534 ;  '76,  i,  216;  '78, 383, 532. 

Ramons,  effect  of,  on  dams,  '76,  i,  375. 

Pulsations  in  running  streams,  '69,  594. 
Hydranlic-p^ates.    (See  also  Canal- 
gates  and  Dams  movable. ) 

Comparison  of,  '75,  i,  910,  920. 

Calculation  of  strains  on,  '75,  i,  911. 
Ice.    Anchor  ice,  '76,  ii,  419. 

Remarkable  freezing  below  water,  '75, 
ii,  203. 

Action  of,  on  WisconsinRiver,'76,  ii,  419. 

—  Rock  Island  Rapids,  '67,  358. 

-  cribs,  '68, 231 ;  '74,  i,  210, 220, 228. 
Protection   of  piers  and  breakwaters 

against  action  of,  '73,  294,  296; 

•?4,  ii,  135;  '75,1,57,320. 
Force  of,  impact  against  cribs,  '68,  231. 
Deetruotion  of  cribs  by,  '75,  i,  310,  354; 

'76,  i,  258;  ii,  553. 
Dam  in  St.  Clair  River,  '70,  164. 
Use  of  boats  to  keep  channel  free  fr»m, 

'73,  874. 
Action  of  bridge  piers  in  closing  rivers 

with,  '71,  716. 
Barriers  proposed  in  Delaware  River, 

'73,  874,  877. 
Damage  to  vessels  by,  '77,  110. 
Harbor  of  refuge  from.    (See  Harbors 

of  refuge.) 
Inclined  planes.    (See  Canals.) 

Iron* 

Deposits  on  Elk  River,  '76,  li,  171. 

—  Cumberland  River,   '71,  482;    '79, 

1429. 

—  in  Virginia,  '74,  ii,  104. 
Corrosion  of,  in  lake  wat«r,  '68,  156. 
Effect  of  salt  water  on,  '79,  447. 
Strength  of.    (See  Bridges. ) 

IrrlKation. 
On  the  Nile,  '75,  i£  556. 
Of  Sau  Joaquin  Valley,  H.   Ex.    Doc. 
290,  43d  Cong.,  Ist  Sess. 
HsSandS*    Formation  of,  '75,  ii,  447. 
Wearing  away  of,  in  Boston  Harbor, 
'71,885. 
SeU    (See  Water-jet. ) 

Jetties. 

(See  also  Wing-dams.) 

1.  General  oonsideratians,  2.  Improviment  of 
rivers  Jy.  3.  Protection  of  shores  &y.  4. 
Classification,  as  to  methods  of  consiruO' 
Hon.    5.  Miscellaneous, 

1.  Genebal  considerations. 

Jetties,  actianofj  in  rivers,  '73, 232 ;  *74, 
i,  786;  '76,  i,  218;  '76,  i,  459; 
'79  1173. 

—  in  tidal  'rivers,   '71,  749,  750 ;  '72, 

8:;0;  '76,  i,  477 ;  '78,  551,  568. 

—  in  river  deltas,  '74,  i,  785 ;  '75.  i,  980. 
Use  of,  on  lake  harbors,  '75,  i,  966,  972. 


Jetties — Continued. 

2.  Improvement  of  rivers  by. 

Improvement  of  river  mouths  by,  '75,  i, 
980. 

—  shallow  rivers  by,  '72,  139;  '76,  ii, 

399. 

—  mouth  of  Brazos  River  by,  '75,  i,  938. 

—  Cumberland  Sound  by,  '76,  i,  459. 

—  Danube  bv,  '75,  i,  219. 

—  Mississippi  River  mouth  by,   '74,  i, 

833,878;  '75,  1,951,953,  980. 

—  mouth  of  Rhone  by,  '75,  i,965. 

—  Tombigbee  River  by,  '76,  i,  496. 

—  Vistula  by,  '79, 1012. 
failure  of,  '74,  i,  837, 848. 

—  Wisconsin  River  by,  '76,  ii,  399. 

—  of  rivers  by  transverse  jetties,  '76, 

ii,  406. 
Longitudinal  and  transverse  compared, 

'77,  508. 
Distances  between  transverse,  '72, 139, 

357;  '74,1,  332;  '76,  i,  629,  ii, 

406. 
Careless  arrangement,  effect  of,  '74,  i, 

345. 
Use  of,  condemned  in  tidal  rivers,  '71, 

749, 751. 
Determination  of  length  of,  '79,  782. 

3.  Protection  of  shores  by. 

Length  of  shore  protected  by,  '72,  139, 
357 ;  '74,  i,  332 ;  '76,  i,  629,  ii, 
406. 

AiTest  of  drift  of  sand  by,  '68,  a^O ; 
'70,  457;  '72,  936;  '75,  i,  320. 

For  beach  protection.  (See  Shore  pro- 
tection. ) 

FaUure  of,  '74,  i,  837,  848;  '75,  490; 
•79,  997. 

4.  Classification  of  jetties. 

Of  brush,  '73,  444,  448;  '74,  i,  3:56,  989; 

'75,  i,  219:  '76,  i,  IHO,  188,  ii, 

403;   '77,  989;   '78,  1194;  '79, 

732. 
Canal  boats  filled  with  stone,  '66,  ii, 

36 ;  '75,  ii,  103. 
Concrete  blocks,  '68,  500,  512 ;  '71, 545. 

(See  Breakwaters.) 

—  filled  caissons  at  Matagorda  Bay, 
'79,  926. 

Floating,  67,  427.  _ 

Of  Gabions  filled  with  sand,  '74,  i,  732, 

733,  767;  '75,  i,  846,  859;  '76, 

i,  564,  574,  582;  '77,  446,  447, 

450,  470;  '78,  426,  603;  '79,  911. 

—  settlement  of,  '79,  911. 
Of  piles,  '78,  458,  464,  466. 
Wattled-piles, '79.  709,  710,  1028. 1039. 
Sheet-piles,  '73,  814  :  '79,  705,  707. 
Sheet^piling  filled  with  sand,  '79,  465. 
Timber  groins,  '72,  10O7 ;   ^76,  i,  180 

188 
Random  stone,  '78,  1284 ;  '79,  807. 
Submerged,  '76,  i,  477 ;  '78,  569. 

5.  Miscellaneous. 

On  curved  lines.  '79,  TS2, 

Effect  when  oblique  to  current,  '79, 524. 
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JTetCies— Continued. 
Cost  of,  '72,  358 ;  '76,  i,  677,  685 ;  '78, 
48t>,  1195. 

JuriflMlictioii. 

Of  Harbors  and  Rivere.    (Seo  Harbors 
and  Rivers.) 
Ijabor. 

Contract  compared  with  hired,  '66,  i, 
14;  '67,  97,  470;  '70,  182;  '71, 
174;  '75,  i,  248,  460,  685;  '76, 
i,  657,  659,  661,  671,  ii,  524.  557 ; 
'77,  514,  544;  '78,  508,  709, 
758,  770,  1139,  1164, 1191 ;  '79, 
1520. 
liBkes*  Northern  and  Xorthwestcm, 
formerly  drained  into  valley  of 
the  Mississippi,  '68,  308,  442; 
•75.  i,  396. 

—  shore  line  of,  '75,  ii,  fc57.   (See  Sand.) 

—  height  above  tide  water,  '75,  ii,  853 ; 

'76,  iii,  5,  71,  80 ;  '77.  1107, 
1189. 

—  surface  of,  '68,  961. 

—  water-shed  of,  '68,  961. 

—  discharge  of,  '67,  564;  '68,  931,  958, 

965;  '70,  565,  617.  (See  Dis- 
charge.) 

method  of  measnremeut,  '68,  950; 

•69,572;  '70,554. 

—  rainfall  on.     (See  Rainfall.) 

—  evaporation  on.    (See  Evaporation.) 

—  water  level  curves  of,  '78,  1412. 
gauges,  comparison  of,  '68,  981. 

—  temperature  at  various  depths,  '71, 

1021. 
depth  of  minimum,  '71,  1021. 

—  bottom  character  of,  in  deepest  parts, 

•71,  1021 ;  '75,  i,  304,  320. 
results  of  dredging,  '71,  1020. 

—  velocity  of  wind  on,  '72,  1072.    (See 

also  Wind  ) 

—  tides  on,  '66,  iv,  93;  '71,  989;    '72, 

1035;  '73,  1172. 

—  oscillations  in  surface  of,    '66,   iv, 

93;  '67,  100,  599;  '68,  96,  983; 
•69,  (iOO;  ^72,  116,  1033,  1040; 
'73, 1193;  '76,  ii,  341.  (See also 
Seiches. ) 

—  corrents,  direction  of,  •73,  261. 

—  mirage,  effect  of,  in  signaling,  '67, 

575. 

—  depth  of  water  required  in  harbors. 

(See  Harbors.) 

—  harbors  of  refuge  on.    (See  Harbors. ) 

—  vessels,  dimensions  of,  '67,  227,  257 ; 

•72,  220;  '74.  i,  592,  614;   '76, 

ii,  431. 

height  of  masts  on,  '74,  i,  614. 

tonnage  of,  '74,  i,  590. 

—  disasters  on,  No.  of,  '66,  iv,  141. 

—  depth  of  Lake  Erie,  '68,  966. 

—  survey  of.    (See  Surveys.) 
Champlaiu,  range  of  water  surface  on, 

'71,  1019. 

—  earliest  introduction  of  steamboats 

on,  '73,  405. 
Formation  of,  by  Mississippi  River,  '78, 

912 ;  '79,  1010. 
Origin  of,  along  Gulf  and  Atlantic  coast, 

'76,  i,  393. 


liBkes— Cont  inued. 
Winnipeg,  elevation  of,  '68,  309. 

—  physical    characteristics  of,    '75,  i, 

389. 
lifUld  p^rants  for  rivers  and  harbors. 
(See  List  at  end  of  this  Index.) 
Ijatitvde.    (See  Surveys.) 
lievees*    Oeneral    principles   of,     '68, 
470;  '75,  i,  549. 
On  the  Nile,  '75,  i,  550. 
In  Holland,  '75,  i,  563. 
In  India,  •75,  i,  552. 
On  MimsHppi  RiveTy  '68, 468 ;  '69,  313, 
322,  327,  335;  '74,  i,  380;  '75, 
1,  536,  548,  564,  668. 

—  errors  of  present  system,  '75,  i,  550, 

—  location  of,  '75,  i,  557. 

—  protection  of,  *75,  i,  555. 

—  effect  of,  '79,  1017,  1021. 

—  cross-section  of,   '68,  470,  472,  473; 

'69,  344;  '72,  438;  '74,  i,  391; 

'75,   i,  552,  555,  562,  564,  587, 

593,626;  '78,  1384. 
proposed,  '68,  413 ;  '71,  381 ;  '74^ 

1,386;  '75,  i,628. 
of  old,  insufficient,  '74,  i,  391. 

—  slope  of,  '78,  1384. 

Of  sand  faced  with  clay,  '76,  ii,  626. 
Destruction  of,  on  St.  Francis  bottom, 

'74  i  381. 
Protection  of,'  '74,'  i,  383 ;  '75,  i,  655. 
Condition  of,  in  Louisiana,  '75,  i,599. 

—  Mississippi,  '75,  i,  596. 

—  Missouri,  '75,  i,  588. 
Construction  of,  at  San  Diego,  Cal., 

'77,  997. 
Ume*    Vessels   fired   by  slacking   of, 

'74,  ii,  286. 
EiOffS*    (See  also  Rafts.) 
Obstructions  to  navigation  from,  '75,  i, 
374:  '79,  843,  1173,  1177,  1182, 
1196. 
Scour  of  rivers  increased  by,  '74,  i,  202. 
Closure  of  Pearl  River,  Alabama,  by, 
'79,896.       ^ 
IiOng:itnde.    (See  Surveys.) 
HHstgnetie  observations.  (Bee  Surveys.) 
mats*    (See  also  Brush.) 
Machine  for  construction  of,  '79,  876, 

1112. 
Valuable  flexibility  of,  '79,  1052. 
Of  canes,  '78,  616;  '79,  827,  876,  931. 
Grass,  '79,  1068,  1072,  1074. 
A  carpet  of,  for  protection  of  bottoms  of 
rivers.  '78*  616;  '79,  876. 
Meridian*    Length  of  arc  of,  ^70,  544; 

•73,  1174. 

Meteorolop^tcal.     Observations    on 

Northern     and     Northwestern 

Lakes,  '67,  586,  602,  684,  721; 

'68,  967,  993;   '72,  1068:  '73, 

1197;  '74,  ii,  472;  '76,  ui,  103. 

meters.    (See  Gauging  and  Surveys.) 

Mines* 

Of  copper  in  North  Carolina,  '75,  ii, 

135. 
CorMtock  mine,  description  of,  '72,  1129. 

—  geology  of,  '72,  1129,  1140. 

—  drainage  of,  '72,  1153. 

—  ventilation  of,  '72,  1131 
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Mines — Continued. 

Conutock  mine,  amount  of  silver  taken 
from,  '72,  1139,  1156,  1161. 

—  coet  of  raising  ore,  etc.,  from,  '72, 

1158. 

—  cause  of  the  fissure  vein,  '72,  1143. 

—  reiM>rt  on  Sutro  Tunnel,  '72, 1126. 
Ophir  mine,  cost  of  drift  on,  '72,  1154. 

—  cost  of  shaft  on,  '72,  1154. 
ChoUarPotosi  Tunnel,  cost  of,  '72, 1165. 
Sluice  mining,  '78^  1296. 

Method  of  reducing  copper  ore,  '75,  it, 
136. 
ITIovable  Dams*    (See  Dams.) 
inutf-lumps*    Formation  of,  '70,  330, 
;i72;'75,  i,626;'77,  431. 
Removal  of,  by  blasting,  '70,  330,  334. 
Males*    Sympathetic  character  of  mule 

power.  '72,  768. 
Mitro-iTlycerine.     (See  Explosives.) 
Oil*    Transportation  of,  by  pipes,  '76,  ii, 

151 ;  '79,  1375. 
Ojster-betls*    Irregularity  of  depths 

over,  '73,  818. 
Parks.     Great   natural,    of  Colorado, 
'75,  ii,  937. 
Dimensions  of  celebrated,  '67,  535. 
Proposed  in  Washington,  D.  C.,  '67, 523, 
542, 547. 
PeaC«    Origin  of,  on  Atlantic  coast,  '76, 
i  393. 
Analysis  of,  '76,  i,  396. 
Percolatioii*    ( See  Filtration. ) 

Piers. 

1.  Clamfioaiion,  as  to  methods  of  consiruo- 
tion,  2,  Injury  and protection'of.  3.  Mie- 
cellaneous. 

Piers.    Jurisdiction  of.    (See  Harbors.) 
Masonry  pien  at  liarcus  Hook,  Pa.,  '70, 
424;  '71,  687. 

—  Newcastle,  Del.,  '71,  689. 

—  Portland,  Me.,  '74,  ii,  305. 
Masonry  pier  superstructure,   '66,  iv, 

157, 163;  '75,  i,  212;  '76,  ii,  390; 

'78,  1166;  '79,  1524. 
disadvantages  of,  '66,  iv,  157, 163; 

'67,  137,  222,  226,  228. 
Concrete,  '67,  225.     (See  Cement.) 
Pile,  description  of,  '66,  iv,  69,  88;  '67, 

69,  219;  '68,  154,  155,  215;  '69, 

102,  104;  '73,  998;  '75,  1,  237. 

—  advantages  of,  '66,  iv,  17,  20,  69,  71. 

—  objections  to,  '68,  156 ;  '69,  133 ;  '75, 

i,  236,  237,  255,  258. 

—  considered  a  blunder,  '69,  136. 

—  compared  with  crib-piera,  '68,  156; 

'69,  102,  1.33,  135. 

—  proposed  modification  of,  '68,  156; 

•75,  i.  236. 

—  use  of  brush  to  make  sand-tight,  '73, 

201;  '75,  i,  193;  '78,  liJU.  (See 
Brush.) 

plank  revetment  to  make  sand- 
tight,  '75,  i,  243;  '79, 1512, 1514. 

timber  beam  to  render,  sand  tight, 

•75,  i,  243;  '78,  1213;  '79,  1659. 

shingle  shavings  to  render,  sand- 
tight,  '79,  1622. 

2  EN 


Piers — Continued. 
Pile,  iron  tie-rods  required  in,  *68,  156. 
Crib-piom.    (See  Cribs.) 
Slab-piers,  description  of,  '66,  iv,  141; 

'73,  250;  '75,  i,  193;  '76,  ii,  505; 

'79,  1659. 

—  rendering,  sand-tight,  '75,  i,  193;  '76, 

ii,  505. 
Brush-piers,  description  of,  '66,  iv,  105. 

(See  also  Brush.) 
Iron  piers,  description  of,  '71,  688;  '76, 

ii,  267; '78,  431. 

—  founded  on  screw-piles,  '71, 635;  '74, 

ii,  133;  '75.  u,  174;  '76,  i,  267; 
'77,  256. 

2.  Injury  and  protection  of. 

Injury  to,  by  river  currents,  '76,  ii,  532. 

—  by  gales,  '77,  967. 

—  by  colliding  vessels,  '78,  1183. 

—  from  action  of  ice,  '75,  i,  310. 

—  from  vessels  attaching  lines  to,  '69, 

85,  135, 141;  '77,  965;  '78*  452. 
Protection  of,  flkgaiust  action  of  ice,  '69, 
85;  '74,  ii,  135. 

—  afforded  by  buttresses,  '70,  187. 

3.  Miscellaneous. 

Objections  to  divergent  piers,  '66,  i,  21, 

22,  iv,  6,  11,  17,  18,  142,  145, 

148;  '67, 141, 218;  '72,  230,  240; 

'77,  231,  871;  '79,  1698,  1700. 
Proper  width  between,  on  lake  harbors, 

'66,  i,  26,  27. 
Legislation  required  for,  '77,  940. 
Use  of  United  States  piers  by  private 

parties  for  docks,  '66,  i,  15,  22, 

li,  37,  iii,  tyf'67,  29,  141;  '69, 

85;  '76,  ii,  559,  501,  571;  '79, 

1721. 
Introduction  of  snubbiug-posts  in,  '66, 

iv,  70;  '69,  135,  141;  '71,  193, 

194; '77,965. 
Difflcultv  of  lighting  during  extension, 

'76,  ii,  427. 
Necessity  of  extending  to  deep  water, 

•76,  ii,  500. 
Modification  to  prevent  waves  in  inner 

harbor,  '73,  204. 
Sloping  superstructure  for,  '71,  215. 
Piles. 
Sustaining  power  of,  P.  P.  No.  5,  C.  E.; 

'72,761;  '77,256;  '78,432. 
Driving  of,  details,  '68,  515;  '72,  1008; 

'75,  i,  4i>d. ' 

—  by  steam,  '73,  216. 

—  bV  powder,  '75,  ii,  82. 
--  bV  a  follower,  '79,  1591. 

—  by  water-jet,  '75,  i,  860;  '76,  i,  564; 

'77,  449,  450. 
Driver  for  two  rows,  '73,  998. 
Penetration  of,  at  Fort  Brown,  Texas, 

'  78  620 
Method  of  extracting,  '72,  246;  '74,  ii, 

239;  '77,  336;  '79,  447,  651. 
Of  iron.    (See  Screw-piles.) 
Of  live  willows,  '78,  621. 
Breakwater   at    Fort   Brown,    Texas, 

'78,  619. 
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Piles— Coutinned.  | 

Revetment  of,  '75,  i,  209;  '76,  ii,  341,  , 

41G;  '77.461;  '78,504,506. 
Dams  of,  '76,  ii,  416. 
Jetties  of,  *78,  458,  464,  466.     (See  also 

Jetties.) 
Piers  of  close  piling,  '69,  101 ;   '75,  i, 

237.     (See  also  Piers.) 
Shore  protection  of,  '77,  475. 
Use  of,  ill  brush-dams,  '79,  1036. 
Foundation  of,  for  cribs,  '72,  166;  *78, 

1185,    1188;     '79,     1557,    1558, 

1590. 
Use  of,  in  interior  angles  of  cribs,  '68, 

169,   174;    '69,   107,   122,    126; 

•78,  1201,  1204,  1207.    (See  also 

Cribs  and  Piers. ) 
Preservation  of,  by  carbolizing,  '74,  i, 

787;  '79,  393.    (See  also  Tim- 
ber.) 
Palmetto,  resists  ravages  of  t«redo  na- 

valis,  '68,  512.     (See  also  Ter- 
edo navalis.) 
Cutting  oft*   below  surface   of  water, 

•73,  998. 
Screw-pileSj   proper   form    for   flanges, 

'72  762. 

—  method  of  sinking,  '72,  769 ;  '73,  861 ; 

'75,  ii,  174;  '79,448. 

—  penetration  of,  '72,  761. 

—  sinking  facilitated  by  water-jet,  '73, 

860. 

—  sustaining  power  of,  '72,  763,  765 ; 

'77,  256;  '78,  432. 

—  use  of,  at  Lewes,  Del.,  '71,  665,  667 ; 

'72,  759;  '73,  860;  '74,  ii,  131; 

•76,  i,  267;   '77,  256;  '78,  431; 

•79,  448. 

dimensions  of,  '79,  448. 

Gloucester  Point,  '72,  789. 

Delaware  River,  '73,  876. 

—  action  of  salt  water  on,  '79,  447. 

—  removal  of,  by  use  of  water-jet,  ^79, 

447. 

—  cost  of,  ^71,  666;  ^75,  ii,  174. 

Slieet  pilesj  method  of  sinking,  in  Hol- 
land, '75,  ii,  621. 

by  panels,  '75,  ii,  621. 

by  water-iet,     (See  Water-jet.) 

—  use  of,  for  dikes,  '71,  590. 
Powder.    (See  Explosives.) 
Pressure  grangres. 

Discussed,  '75,  it,  823. 
Private,  Corporate,  and  State 

nvork  on  rivers  and  harbors. 

(See  List  at   the  end  of  this 

Topical  Index. ) 
Pulsations.    Existence  in  all  streams 

of  water,  '69,  594;    ^71,  989; 

'72,     1033,     1040.      (See    also 

Seiches. ) 
Pumps.    Description  of,  on  Delaware 

and  Chesapeake  Canal,  '76,  i, 

406. 

—  at  Rock  Island  Rapids,  '68,  422. 
"Requirements  of,  for  city  supply,  '76, 

ii,  697. 
Duty  of  various,  compared,  '75,  ii,  204. 
Discharge  of,  at  Rock  Island  Rapids, 

'69,  242. 


Pumps — Couti  uued. 

Centrifugal  pumpj  dredging  by  nee  of, 
'72, 666;  '73, 750;  '74,  ii,  11, 71 ; 
•75,  ii,  38,  69;  '76,  i,  445;  '79, 
560, 1542.    (See  also  Dredging, ) 

—  percentage  of  sand  and  water  raised 

by,  '72,  668. 

—  cost  of  dredging  by,  per  cubic  yard, 

•72,  m. 

—  use  of,    on   coffer-dams,    ^68,    422 ; 

•71,  164 ;  '77,  299. 

Holly's  and  centrifugal  pumps  com- 
pared, '71,  164. 

— use  of,  m  opem  ting  water-jet, '79, 1514. 

Force-pump,  boring  by  means  of,  *75, 
i,  2:^5.    (See  also  Water-jet.) 
Rafts*    (See  also  Bridges,  Logs,   and 
Sheer-booms.) 

Natural,  on  Red  River,  '72,  569;  '73, 
614,  640;  '76,  i,  598;  '79,  955. 

—  use  of  nitro- glycerine  in  removing, 

•74,  i,  702,  708. 
Railroads*   ( See  also  Transportation. ) 

Average  cost  per  mile  in  United  States, 
•75,  ii,  6;^. 

Capacity  of  New  York  Central,  com- 
pared with  Erie  Canal,  ^71, 647. 

—  of  slow-rate  freight  railroads,  '74,  i, 

610. 

Comparison  of  freight  rates  with  other 
methods  of  transportation, 
'71,  630,  644. 

Refusal  of  Central  Pacific  Railroad  to 
conform  to  regulations  in  carry- 
ing United  Stat-es  freight,  '73, 
1117. 

Investigation  of  accidents  on,  '77,  831. 
Rainfall.  (See  also  Evaporation  and 
Filtration.) 

Effect  of  forests  on,  '75,  ii,  172;  '79, 1211. 

With  different  winds,  '67,  598. 

Aniaunt  in  California,  '76,  ii,  624. 

—  coast  of  Florida,  '76,  i,  457. 

—  Columbia  River,  '79,  1844. 

—  Dakota,  '74,  i,  296 ;  '79,  1225, 1243. 

—  headwaters  of  James  River,  '77,  759. 
--  Cumberland  Sound,  '76,  i,  457,  458.    • 

—  lake  region,  '67,  084 ;  '68,  961,  971, 

980 ;  '69,  601. 

—  Minnesota,  ^79,  1224,  1243. 

—  headwater-shed  of  Mississippi  River, 

•70,  287 ;  ^75,  ii,  438,  440. 

—  region  of  Upper  Mississippi,  '74,  i, 

296;  '79,  1197,  1199,  1213,  1226. 

—  Lower  Mississippi,  •75,  i,  571. 

—  valley  of  the  Ohio,  ^74,  i,  507,  520, 

523,  532;  '76,  ii,  100. 

—  San  Diego,  '74,  ii,  374,  375. 

—  South   Atlantic  Statues,   '76,  i,  532; 

•77,390;  '79,780. 

—  in  Wisconsin,  ^79,  1225,  1245. 

—  Allegheny  wat«r-sheds,  ^79,  1391. 
Chai-ts  of,  ^75,  i,  676. 

Difference  between,  on  mountains  and 
lower  lev&l,  ^74,  ii,  375. 

Batio  ofy  to  water-shed,  '70,  287 ;  ^73, 
499;  •74,  i,  507,  53-^  538;  '75, 
ii,  438;  ^76,  i,  532,  ii,  100;  '77, 
756;  '79,  1197,  1199,  1219,  1221, 
1227,  1236,  1241. 
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Rainfall— Continned. 

Haiio  off  to  discharge  on  lakes,  '68,  962. 

—  to  evaporation,  '70,  287. 

—  to  drainage,  '79,  1391. 
RamouSf  effect  of,  on  dams,    '76,  i, 

375  J  '79,  1201. 
Battlesnake-plant,  deecription  of, 

'68.  649. 
Refraction,  co-efficient,  '73,  1189. 

Effect  of,  '67,  575. 
Reservoirs,  improvement  of  rivers  by, 
'66,  iv,  263,  315;  '69,  323;  '70, 
282;  '73,  499;  '75,  i,  540,  564, 
616,  ii,  436 :  '76,  ii,  288 ;  '79, 
1193;  Ex.  Doc.  39.  46,2. 
Revetment,   sand-tifi^ht  by  means  of 
solid  wooden  beam,  '75,  i,  243; 
'78,  1213;  '79,  1659. 
Filled  with  sand  proposed  at  Port  Clin- 
ton, '68,  154. 
Plan  for,  Portage  Canal,  Wis.,  '76,  ii, 

417. 
Of  sheet  piling  at  Toledo,  Ohio,  '78, 
1249. 

Rivers. 

1.  General  oonsideratians,  2.  Banks,  3. 
Cut-offs,  4.  Bends,  5.  Beds,  6.  Floods, 
7.  BarSf  formation  and  removal  of,  8. 
J^hysieal  characteristics,  9.  Improvement 
of  rivers. 

1.  General,  considerations. 


jurisdiction  of,  '73,  828;  '74, 
1,  203,  '75,  i,  512,  826;  '76,  i, 
436;  '77,  828,  928,  940;  '79, 
1021,  1024. 

liengthof  greatest,  in  the  United  States, 
'69,  548 ;  '79,  1791. 

Deltas,  physical  characteristics  of,  '74, 
1,805. 

Rapids  in,  indicate  comparatively  re- 
cent oriein,  '68,  308;  '78,  916. 

Generally  shallower  than  adjacent 
lakes,  '78,  912. 

£ffect  of  affluent,  on  rivers,  '78,  911. 

Bodily  movement  of,  '79,  1011. 

Bridg^g  of.    (See  Bridges.) 

Injury  to,  by  mining  operations,  '76, 
ii,  620;  '77,  993;  '78*  1297;  '79, 
1751,  1857. 

Obstructions  placed  by  rebels,  '75,  i, 
874;  '76,1,330. 

Ii^ary  to,  from  sawdust.  (See  Saw- 
dust.) 

Relation  of  velocity  to  depth,  '76,  i,  451. 

Reduction  in  depth  by  deposition  of 
sediment,  '75,  i,  548,  ii,  171. 

Arrest  of  sediment  by  use  of  Brownlow- 
weeds,  '78,  640,  654. 

2.  Banks. 

Banks,  difference  between  height  of, 
'79,  1009. 

—  abrasion  of,  '75,  ii,  498. 

—  caving  of,  '75,  ii,  519. 

ensue  at  falling  stages,  '72,  436; 

'78,  615. 

—  peculiar  caving  of,  on  Red  River  of 

the  North,  '78,  730. 


Rivers — Continued. 
Banks,  caving  of,  on  Mississippi  River, 
•75,1,  558,  608;  '78,  841;  '79, 
976,  979. 

—  changes  due  to  cultivation,  '78, 846. 

—  effect  of  dams  on,  '73,  232. 

—  protection  of.      (See  Shore  protec- 

tion. ) 
Increase  in  width  of  Mississippi,  '78, 

841,844,847;  '79,  1009. 
Rectification  of,  '72,  839 ;  '76,  u,  279, 

285;  '78,  255. 
Rectifying  action  of  dams,  '76,  ii,  40c'. 
Rectification  of  Gaionne,  '72,  839 ;  '76, 

ii,  279. 
Slopes  consistent  with  Improvements, 

'76,  i,  374,  ii,  284. 

3.  Cut-offs. 

Cut-offs,  method  of  formation,  '70,  376; 
'75,  ii,  499,  507. 

—  iigurious  action  of,   '72,   435;   '73, 

645;  '75,  i,540;  '79,899. 

—  danger  to  rivers  from,  '71,  381 ;  '75, 

i,  540. 

—  at  Dutch  Gap,  '76,  i,  292. 

4.  Bends. 

BsndSf  efiect  on  regimen,  '75,  i,  575,  ii, 
488;  '76,  i,  296,  ii,  265. 

—  deep    water   on    convex   side,   Red 

River  of  the  North,  '79,  1192. 

—  effect  of,  on  depth,  '79, 1008. 

5.  Beds. 

BedSy  changes  in,  '68,  307,  760;  '75,  i, 
477,  497,  542,  549. 

—  cause  of  filling  up,  '68,  307. 

—  present,  of  Mississippi,  '75,  i,  549. 

—  ancient,  of  Mississippi,  '75,  ii,  497. 

—  movement  of  sand  m,  '75,  ii,  502, 

504 ;  '79,  1751,  1757,  1759,  189;>, 
1967. 

—  protection  of,  by  mat  carpet,   '68, 

616;  '79,876. 

—  rising  of,  at  high  water,  '75,  ii,  477. 

—  changes  in  Connecticut,  '68*  760. 

6.  Floods. 

Floods  on.    (See  Floods.) 
Pulsations  in,  '79,  786. 

7.  Bars. 

Bars,    (See  also  Sand  and  Sediment.) 

—  removal  of.     (See  Rivers,  Improve- 

ment of. ) 

—  increased  width  of  rivers   at,  '78, 

842. 

—  action  of  high  water  on,  '72,  132. 
floods  on,  '75,  ii,  477,  .507. 

—  effect  of  floods  on,  '79,  1010. 

—  wave-like  motion  of,  '75,  ii,  502,  504, 

507;  '76,  i,  449;  '79,  1751,  1757, 
17.59,  1892,  1967. 

—  length  of,  on  Mississippi,  '78*  841. 

—  progressive  motion  of,  '75,  ii,  477, 

484;  '76,  ii,  179,256,402. 
—formation  of  '72,  108,  132,  139,  142; 
•74,  1,  804,  863,  865;  '75,  i,  951), 
ii,  457,  474,  476,  477,  484,  502, 
504 ;  '76,  i,  449. 
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R  i  vers— Continaed. 
Bora — 

—formation  o/ gravel-bars,  '78,  842. 
at  river  moaths,  '68*  111  j  '72, 242, 

244;  '73,  335;  '75,  i,  311,  967, 

W9;  '77,967. 

by  freshets,  '76,  ii,  541. 

by  storms,  '68,  111 ;  '77,  967. 

artificial,  by  the  Biownlow-weed, 

'78,  640,  654;  '79,  1014,  1054, 

1058, 1061, 1070, 1077. 1080, 1088. 
at  deltas,  '74,  i,  804;  '76,  i,  449, 

468. 

in  tidal  rivers,  '67,  421. 

at  confluence  of  opposinir  tides, 

'74,  ii,  35.  »'*''— »  ' 

on  Connecticut  Biver,  *7B,  267. 

at  month   of    St.  John's  River, 

Florida.  '78,  582,  585. 
on  Mississippi  River,  '74,  i,  804, 

863,  865;  '75,  i,  959,  967,  979; 

•76,  ii,  179;  '78,  842:  '79,  1010, 

1892,  1967. 
at  month  of  Mississippi,  *66,  iv, 

23(y;  '67,  376;  '70,  330;  '74.  i, 

835,855;  '75,  i,  959;  '77,431. 
on  Wisconsin  River,  '76,  ii,  256, 

402. 

—  advance  o^  at  mouth  of  the  Mis- 

sissippi, '68,  48:?;  '70,  322;  '74, 
i,  835,  855 ;  '75,  i,  596,  ii,  477, 
484 ;  '77,  429,  430. 

—  formation  of  mud  lumps  at  month  of 

Mississippi  River,  '77,  431. 

—  sparring  boats  over,  '68,  65^. 

8.  Physical  characteristics. 

Effect  of  tides  on,  '68,  919;  '78,  583. 
Peculiar  character  of,  in  Florida,  '77, 

385. 
Southward  movement  of,  along  Florida 

coast,  '78,  585. 
Lengthening  of  tidal  estuaries,  '75,  ii, 

196. 
Discharges  of.    (See  Discharge.) 
Cross-sections  of.    (See  Cross-section.) 
Floods.     (See  Floods.) 
Slopes  of,  surfaces.    (See  Slopes.) 
Velocity  of.    (See  Velocities.) 
Tides  in.     (See  Tides.) 

9.  Improvement  of. 

Improvement  of,  greatest  slopes  consist- 
ent  with,  '76,  i,  374,  ii,  284. 

—  of  sand   bearing  discussed,  '75,  ii, 
K^^«i'  'TMOOS,  1051,  1173. 

—  by  rectaflcation  of  channels,  '72.  839; 

h^  1^1^'  'b  ^^'  ^»  4^8;  '78,  255. 

—  oy  iJrownlow-weed.  '77    500  •    '7fl 

1062. 1070,  1077,  lObS. 

—  by  removal  of  bara — 

by  dredging.     (See  Dredginir  ) 

scraping.    (See  Dredging.) 

means  of  water-jet,  ^68.  671 

•69,  310; '79,  340; '79,  3^,^: 

harrowing.    (See  Dredging. ) 

screws.    (See  Dredgini?.) 

blasting,  '70,  334. 


Rivers— Continued. 
Improvement  of— 

by  channelers.    (See  Dredging.) 

wing-dams.    (See  Dams. ) 

jetties.    ( See  Jetties.) 

—  by  deflectors.    (See  Deflectors.) 

dredging.    (See  Dredgins.) 

rock    removal.     (See    Bock    re- 
moval.) 

wing-dams.    (See  Dams.) 

jetties.    (See  Jetties. ) 

sluices.    (See  Sluices.) 

reservoirs.    (See  Reservoirs. ) 

chutes.    (See  Chutes.) 

slack-water     navigation.       (See 

Dams.) 

dikes.    (See  Dikes.) 

levees.    (See  Levees. ) 

dams,    permanent.    (See  Dams.) 

dams,  movable.    (See  Dams.) 

locks  and  canals.     (See  Canals.) 

Rock  removal. 

1.  List  of  plaoeSj  alphabetiodtty  arranged. 
2.  Drills.  3.  LhilUng.  4.  Blasting.  5.  Bat- 
teries. 6.  Explosives.  7.  Chisel-boats. 
8.  Miscellaneous  methods.  9.  Measure- 
ment of  rock  excavation.    10.  Cost. 

1.    List    op    places,  alphabeticaixy 

arranged. 

Rock  removal  by  Drilling  and  Blast- 
ing  at, 

—  Ahnepee,  Wis.,  '76,  ii,  346,  356,  360; 

'79,  1507. 

—  Appomattox  River,  '78,  465. 

—  Ashtabula  Harbor,  '70,  179. 

—  Bath,  Me.,  '71,  845. 

—  Blossom  Rock,  Cal.,  '68, 883:  '69,  485, 

488,  491,  493;  '70,  510:  '71,  905 
923.  '     *»        » 

effects  of  surface  blasts,  '71,  924. 

use  of  coffer-dam  at,  '69,  491 :  '71. 

926. 

—  Boston  Harbor,    novel  method    at, 

'70,  465. 

—  Columbia  River,  '72,997;  '76,  ii,663. 

—  Des  Moines  Rapids,  '67, 280;  '69,220; 

'76,1,658. 

—  Detroit  River,  '76,  ii,  543;  '77,  935. 

—  Eagle  Harbor,  Mich.,  '76.  ii,  323:  '77, 

845; '78,  1133. 

—  East  River,  N.  Y.,  '67,  499;  '69,  55: 

'72,  802;  '73,934:  '78,413. 

—  Falls  of  the  Ohio,  '70,  386;  '78,  770. 

—  Georgetown  Harbor,  D.  C,  '77,  351; 

'78,  508. 

—  Hallet's  Point  by  shafts  and  galleries, 

'69,  391;  '75,1!,  200; '77,  228, 
232;  '79,  61,  378,  384. 

—  Hell  Gate,  '68,  728,  732;  '69,  388; 

'70,  433;  '71,  724;  '74,  ii,  160; 
'75,  ii,  209;  '76,1,238. 

—  James  River.  '73,  776. 

—  Kanawha  River,  '77,  299,  301;  '7a 

468. 

—  Lime  Point,  Cal.,  '68,  20;  '69, 19. 
amount  removed  at  a  blast.  '69. 

19.  ' 
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Rock  removal— <!ontinued. 
By  Drilling  and  Blasting  at — 

—  New  Haven,   Conn.,  '68,  751  j   '70, 

445; '72,  tjr6; '74,  ii,  260. 

—  New  River,  Va.,  '78,  496,  499. 

—  Noonday  Rock,  Cal.,  '75,  ii,  719. 

—  Oak  Orchard,  Ohio,  '74,  i,  245. 

—^  Providence  River,  Conn.,  '71,  733. 

—  Rincon  Rock,  San  Francisco  Harbor, 

'73,  1137;  '74,  ii,  371;  '75,  u, 
694. 

—  Tennessee  River,  '72,  494;  '76,  i,  711; 

'78*  757. 

—  Tower  Rock,  Mass.,  '68,  811. 

—  aided  by  coffer-dams  at  Des   Moines 

Rapids,  '69, 225;  '76,  i,  657, 660. 

Hell  Gate,  '70,  4:U. 

Kanawha   River,   '77,    299,  301; 

'78,  468. 
Rock  Island  Rapids,  '67,  295;  '68, 

421,  437;  '69, 238,  243,  249;  '71, 

300,  330;  '74,  i,  312;  '77,  543. 

—  compared  with  chiseling,  '79,  1134. 

—  difficulty    of   working    to    definite 

plane,  '69,  247. 

—  even  bottom  obtained  at  Rook  Is- 

land Rapids,  '76,  i,  668. 

2.  Drills. 
Drills, 

—  experiments  at  Hallet's  Point,  '75, 

ii,  204. 
Hell  Gate,  '76,  i,  238. 

—  steam,  failure  of  Gardner's  patent, 

'68*  422. 

—  diamond,  '69,  388;  '71,775;  '72,  803; 

'73,  776,  935;  '74,  ii,  39,  42. 

compared  with  steam  drills,  '72, 

803. 

—  compared,  '72,   803,   877;  '73,   777, 

935;  '75,  ii,  252. 

—  experiments  on  best  quality  of  steel 

for,  '75,  ii,  204. 

—  arrangement  of,  at  Rock  Island  Rap- 

ids, '79,  1135. 

3.  Dbillikg. 
DrUUng, 

—  details  at  Ahnepee,  '76,  ii,  346,  357, 

360;  '79,  1506. 

Ashtabula,  '70,  180. 

Blossom  Rook,  '68,  885,  886. 

Columbia  River,  '69, 475;  '72,  997. 

by  hapd,  '76,  ii,  663. 

Detroit  River,  by  hand,  '77,  935. 

Diamond  Reef,  scow  used  at,  '72, 

804. 
Eagle  Harbor,  Mich.,  '68,  91 ;  '69, 

76;  '76,  ii,  324;  '77,  847;  '78, 

1134. 

Georgetown  Harbor,  '77,  352. 

Hallet's  Point,  '69,  392;  '73,  935; 

'75,  ii,  205;  '77,  228;  '79,  61, 

378,  784. 

dome  proposed  at,  '69,  392. 

scow  used  at,  '73,  937. 

Harlem  River,  '76,  i,  244. 

Hell  Gate,  '68,  736;  '70,  439;  '71, 

724;  '72,  803;  '74,  ii,  160,  164; 

'75,  ii,  208;  '76,  i,  239. 


Rock  removal^Continued. 
Drilling, 

—  details  at — 

Hell  Gate,  use  of  drilling  scow  at, 

•68, 736;  '71,  725;  '72,  805;  '74, 

iij  163;  '76,  i,  m 
dimensions   of  holes  at,    '71, 

726. 
James  River,  '73,  776;  '74,  ii,  39: 

'75,  ii,  82. 
Ludington  Rock,  Conn.,  '72,  877; 

'74,  ii,  260. 
from  fixed  platform,    '74,    ii, 

260. 

rate  of  progress,  '72,  877. 

Middle  Rock,   New  Haven,   '68, 

751;  '70,  445;  '71,  776;  '75,  ii, 

252. 

depth  of  holes  at,  '68,  751. 

New  River  '79,  535. 

Oak  Orchard,  '74,  i,  245. 

Rock  Island,  '68,  423;  '79, 1135. 

rate  by  hand,  '68,  425. 

Rincon  Rock,  Cal.,  *74,  ii,  371 ; 

'75,  ii,  695. 

Tennessee  River,  *76,  i,  711. 

Tower  Rock,   '68,  812;   '69.  422, 

429. 

—  use  of  tripods  for  platform,  '74,  ii, 

260;  '76,  i,  670,  ii,  323. 

—  rate  of.    (See  Drills.) 

—  depth  of  hole  below  proposed  bot- 

tom, '69,  425. 
•—  use  of  water-jet  for  cleaning  holes, 
'69,  427. 

—  notes  on  tunnel  work,  '76,  ii,  124. 

—  description  of  scows  for,  '79,  1130, 

1154. 

—  cost  off  at  Ashtabula,  '70,  180. 

Eagle  Harbor,  '71,  847;  '78,  1134. 

HeU  Gate,  '71,  725;  '76,  i,  241. 

—  small  cost  of,  when  compared  witii 

other  items,  '68,  738. 

4.  Blasting. 

Blasting,    (See  also  Explosives,  No.  6.) 

—  details  at  Ahnepee,  Wis.,  '76,  ii,  347, 

357,  360. 

Ashtabula,  Ohio,  '70,  179. 

Boston  Harbor,  '69,  430. 

Blossom  Rock,  '68,  883;  '69,  4a5; 

'70,  510;  '71,  927,  933. 

Columbia  River,  '69,  475. 

Eagle  Harbor,  Mich.,  '76,  ii,  325, 

327  •  '78  1134. 

Hallet's  Point,  '77,  228,  235. 

physical  effect  of,  '77,  238. 

arrangement  of  explosives,  '75, 

ii  200. 

Harfem  River,  '76,  i,  244. 

HeU  Gate,  '68,  737,  739;  '71,  724; 

•74,  ii,  162;  '75,  ii,  209;  '76,  i, 

241. 

Lime  Point,  Cal.,  '69,  19. 

Middle  Rock,   New  Haven,  '67, 

451. 
Rock  island  Rapids,  '68,  423;  '76, 

i,  670; '79,  1135. 
Tower  Rock,  '68,  813:   '69,  423, 

433. 
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Rock  removal — Continued. 
lilaaiing, 

—  details  at — 

Tower  Rock,  facts  developed  at, 

•  '69,423. 

tamping  used,  '69,  433. 

method  of  firing,  '68,  814. 

trial  of  various  powders,  '69, 

424. 
batteries,  method  of  firing  by, 

at,  '68,  814 ;  '69,  432. 

—  below  bottom  at  Rock  Island  Rapids, 

'69,  246,  247. 

—  relation  of  depth  of  hole  to  powder 

use4,  '68,  425. 

—  difficulty  of  blasting  to  a  definite 

plane,  '69,  246. 

—  surface  blasts,  eflTect  of,  '66,  iv,  334 ; 

•67,  451 ;  '68,  91,  94,  728,  732, 
735,  745,  750,  751,  883.  884;  '69, 
77;  '71,924;  '72,876. 

inefficiency  of,  '68,  728,  751 ;  '69, 

77,  424,  430;  '71,  772,  776;  '72, 
864. 

success  of,  at  Ballet's  Point,  '79, 

:^83. 

—  crater   blasting,    disadvantages   of, 

'79,  383. 

—  ratio  between  explosives  used  and 

rock  broken,  '68,  423,  425;  '69, 
19,  248;  '71,  733;  '72,  877;  '73, 
935;  '74,  ii,  39,  160;  '75,  ii,  82; 
'76,  ii,  326,  545;  '77,  352;  '79, 
61,  62,  379,  »:«,  535,  1135,  1508. 

—  to   prevent    crater   explosions,  '79, 

1507. 

—  height  of  column  of  water  displaced 

by,  '79,  1508. 

5.  Batteries. 
Batteries. 

—  arrangement   for   exploding  mines, 

'77  237. 

—  use  of,  in  firing  blasts,  '68,  814;  '69, 

432;  '75,  ii,  695. 

—  formula  for,  '77,  236,  239. 

6.  Explosives. 

Dualin^  use  of,  near  Bath,  Me.,  '71,  845. 

—  use  of,  at  Ludington  Kock,  '72,  877. 
Dynamite,   use  of,   at   Ahnepee,   Wis., 

'76,  ii.  348,  360. 

—  use  of,  at  iSagle  Harbor,  Mich.,  '76, 

ii,  236;  '77,  846;  '78,  1135. 

East  River,  '77,  229,  233. 

Hell  Gate,  '74,  ii,  160. 

Mioa-powder,  use  of,  in  Detroit  River, 

'77,  936. 
Nitro-glycerinej  use  of,  at  Blossom  Rock, 

Cal.,  '71,  927. 

—  use  of,  at  Detroit  River,  '76,  ii,  545; 

'77  936. 

Eagle  Harbor,  '69,  76;  '76,  ii,  326. 

Hallet's  Point,  '73, 935 ;  '75,  ii,  204. 

Hell  Gate,  '68,  727,  737;  '71,  725; 

'72,  804;  '74,  ii,  160,  163;  '75, 

ii,  209. 
James  River,  '73,  776;  '74,  ii,  39, 

42;  '75,  ii,  82. 
Noonday  Rock,  '75,  ii,  720. 


Rock  removal— Continued. 
Nitro-glycerinef    effect    of,    on    various 
rocks,  '68, 91 ;  '73, 776;  '77,  355. 

7.  Chisel-boats. 

By  chieeUhoats. 

—  description  of,  '68, 422,  434,  436;  '72, 

321. 

—  breaking  rock  bv,  '67,  267;  '68,  422, 

434,  436;  '69,  237;  '71, 164,  269; 
'72,  321,  330,  331;  '74,  i,  314; 
'76,  i,  661;  '77,  544;  '78,  708. 

—  unsuccessful  at   St.    Mary's  Canal, 

'71,  164. 

—  daily  amount  removed  by,  '74,  i,  314 ; 

•78,  709;  '79.  1134, 

—  chisel-boat  and  blasting  compared, 

•79,  1134. 

8.  Miscellaneous  methods. 

By  dred^ng  without  drilling,  '71,  164. 

—  flotation  in  Boston  Harbor.  '70,  465. 
Taunton  River,  '74,  ii,  *i22. 

9.  Measurement  of  rock  excavated. 

Relation  between  prism  and  scow  meas 
urement,  '75,  i,  326;  '77,  239; 
•78,  1136. 

Measurement  of,  by  scow  displacement, 
'68^  424. 

10.  Cost. 

Cost  of.    (See  also  Labor.) 

—  at  Appomattox  River,  '78,  466. 
Ashtabula,  Ohio,  '70,  180;  '76,  ii, 

563. 

Blossom  Rock,  Cal.,  '71,  905,  924. 

Boston  Harbor,  '77,  184;  '78,  217. 

Detroit  River,  '76,  ii,  544;  '77, 936. 

Dunkirk,  N.  Y.,  '74,  i,  226. 

Eagle  Harbor,  Mich.,  '69,  72,  76; 

'70,  91;  '78,  1133,  1138. 

East  River,  '69,  55. 

Falls  of  the  Ohio,  '70,  386;  '78, 770. 

Georgetown  Harbor,  D.  C,  '78^ 

508. 

Hallet's  Point,  '77,  227,  239. 

Harlem  River,  '76,  i,  55,  245. 

Hell  Gate,  N.  Y.,  '68,  728;  '69,  55, 

391;'76,i,  238,  241. 

James  River,  '76,  i,  292;  '77,  286. 

Eennebeck  River,  '72,  930. 

New  Haven,  Conn.,  '71,  770,  774. 

New  River,  Va:,  '78,  499. 

Muscle   Shoals,   Tenn.,  '72,  494: 

I  no   757^ 

Oak  Orchard,  Ohio,  '75,  i,  328. 

Rock  Island  Rapids,  '69,  247;  '71, 

264,  290;  '72,  332;  '74,  i,  312, 

315;  '76,  i,  061,  668;  '78,  709; 

*79  1132. 

St.  Mary's  Canal,  '71,  163. 

Sullivan  River,  Me.,  '71,  835. 

Ump<jua  River,  Oregon,  '72,  986. 

Vermillion  Harbor,  Ohio,  '75,  i, 

299. 
Salt*    Deposit  of,  West  Virginia,  '77, 

Formation  of,  at  Corpus  Christi,  '79, 
936. 
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SfUld«    (See  also  River  Bars  and  Sedi- 

meDt.) 
Weight  of,  '72, 147, 149:  '74,  i,  268 ;  '76, 

ii,  259. 
Dimensions  of,  from  Tarious  localities, 

'76  ii  259 

—  on  Mississippi  River,  '78,  1383,  1924, 

1927,  1933. 
Heaviest  deposited   in  upper   part  of 

River  '72  149. 
Movements  of^  '76,'  i,  380,  ii,  569. 

—  in  river  beds,  '69,  601 ;  '75,  ii,  502, 

504;  '79,  1757,  1760,  1892,  1967. 

—  observations  on,  and  description  of, 

•74,  ii,  372. 
Waves  of,  on  Columbia  River,  '79,  1757. 

—  Mississippi  River,  '79,  1892,  1967. 

—  Ohio  River,  '74,  i,  404,  411,  414;  '76, 


11,  5. 


—  Sacramento  River,  '79,  1760. 

—  Wisconsin  River,  '76,  ii,  256,  402. 
Action  of  floods  on,  '68,  366 ;  '72, 132. 
Velocity  of  water  necessary  to   move 

sand,  '69,  4:^;  '75,  ii,  40;  '78, 

1290 ;  '79,  406. 
Depth  at  which  it  is  disturbed,  '76,  i, 

380. 
Disturbance  of,  by  bottom  velocities, 

'70,  563, 629. 
Formation  of  bars  on  Mississippi  River, 

'76,  ii,  179. 
Action  of  tidal  currents  on,  '71,  525. 
Drift,  effect  of,  on  Suez  Canal,  '74,  1, 

796. 

—  on  New  England  coast,  '70,  495. 

—  along  lake  shores,  '71, 131 ;  '72,  896; 

'74,  ii,  188;  '76,  ii,  472,  480, 
569. 

—  over  piers  into  harbors,  '73,  275 ;  '75, 

i,  250;  '76,ii,  601. 

—  around  pier  ends,  '74,  i,  223,  230. 

—  through  pile-piers,  '75,  i,  255,  258. 

—  passage  of,  through  piers  prevented. 

(See  Piers.) 

—  at  Buffalo  Harbor,  '76,  ii,  569. 

—  arrested  by  jetties,  '68,    830;   '70, 

457:  '75,  i,  320. 

—  prevented  by  fence,  '67,  457  ;  '75,  i, 

314,  316,  338;  '77,  116,  966,  969. 

Catchment  piers  for,  '74,  i,  52. 

Dunes,  movement  of,  '76,  i,  380. 

Constitution  of,  at  mouth  of  Mississippi, 
'74,  i,  886. 

Riitio  of  sand  to  water  raised  by  cen- 
trifugal* pump,  '72,  666,  668 ; 
'73,  750 ;  '74.  ii,  11,  71 :  '75,  ii, 
38,  40,  69;  '76,  i,  445, 

Amount  of  water  held  by,  '79,  1241. 

Revetment  filled  with,  '68,  154. 

Jetties  of  gabions  filled  with,  Galveston 
Harbor,  '74,  i^  732. 

Manner  of  driving  piles  in,  '68,  515. 
(See  also  Water-jet.; 

Pressure  per  square  foot  capable  of  be- 
ing carried  by,  '72,  766. 

Natural  water  slope  in,  '76,  i,  393. 

Timbers  imbedded  in,  not  attacked  by 
teredo  navalis,  '73,  800;  '74,  i, 
757. 

Belt  of,  along  coasts,  '76,  i,  378. 


Samrdnst. 

Injury  to  rivers  and  harbors  ft-om,  '68, 
858;  '70,  500:  '71,  249,  622, 
840 ;  72,  203,  924,  930 ;  '73,  379, 
382,  389;  '74,  i,  104,  ii,  291; 
'75,  i.  111,  112,  ii,  i3&,  382;.  '76, 
i,  289,  ii,  152 ;  '77,  34, 154  ;  '78, 
190,  452 ;  '79,  43,  245,  502. 

Scrapers.    (See  Dredging.) 

Screvr-piles.    ( See  Piles. ) 

Sea«vralls«     Sustaining  walls,  P.   P. 
No.  3,  C.  E. 
In  Boston  Harbor,  '72, 1085 :  '74,  ii,  313 ; 
'78  207. 

—  cost  of,  '73,  1086;  '74,  ii,  313. 

—  Success  of,  '71,  829. 

At  Deer  and  Lovell's  Islands,  '67,  470; 
'70,461;  P.  P.  No.2.,  C.E. 

—  GaUop  Island,  '71,  888. 

—  Great  Brewster  Island,  '67,  467. 

—  Point  AUerton,  '71,  889. 
Proper  section  for,  '73,  948. 
Sections  Boston  Harbor,  '75,  ii,  406. 

—  Lovell's  Island,  '69,  442. 

—  Buffalo,  N.  Y.,  '67,  136. 
Reduction  in  cross-sections  at  Lovell's 

Island,  '69,  441. 
Of  concrete  blocks  proposed  at  Galves- 
ton Bay,  '71,  520. 
Sediment.    (See  also  Sand.) 
Amount  transported  by  water,  '75,  ii, 
481. 

—  not  proportionate  to  velocity,  '74, 

1,863;  '75,  i,  966;  '77,  433. 
Action  of  running  water  on,  '76,  11,5. 

—  salt  water  on,  '75,  ii,  36. 

—  floods  on,  '76,  ii,  5. 

Effect  on  velocity  of  rivers,  '75,  ii,  477. 
Reduces  depth  of  rivers,  '75,  ii,  171, 
Method  for  determination  of  amount  of, 
'72,  1000,  1004. 

—  at  various  depths,   '79,   1758,  1927, 

1964. 
Experiments  by  means  of  boxes  placed 

on  bottom,  '74,  ii,  372. 
Amount  of  in  Danube,  '74,  i,  847. 

—  James  River,  '76,  i,  300. 

—  locks   of   Louisville    and    Portland 

Canal,  '78,  781,  789. 

—  Mississippi  River,  '67,  321 ;  '69,  325 ; 

•72,  439;  '74,  i,  804,  855,  863, 
882;  '75,  i,  541,  954,  966;  '77. 
433;  '79,  1009,1927,1964. 

—  Nile,  '74,  i,  804. 

—  Ohio  River,  '77,  616;  '79,  1360. 

—  Sacramento  River,  '79,  1752,  1759. 

—  Wisconsin  River,  '79,  1535. 
Action  of,  in  Mississippi  River,  '77,  433. 

Seiches.    (See  Pulsations  and  Tides.) 
Observations  on,  '66,  iv,  93;  '67,  599; 
•68,  86,  983 :  '69,  600 ;  '72, 1033, 
1040;  '73,  1193. 
Investigation  of,  '71,  989. 
On  Connecticut  River,  '73,  988,  1001. 
Sheer-booms. 

Plan  and  section  of,  '78,  710. 
Protection  of  Rock  Island  bridge  pier 
by, '78,  710;  '79,  1144. 

—  of  vessels  from  ice  by,  '78,  838;  '79, 

1363. 
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Sheer-booms — Coutinued. 
Efficiency  of,  '79,  1145. 
Difficulties  in  operation  of,  '79,  1146. 
Ships.    (Soo  Vessels. ) 
Shore-protection. 
Importance  of,  '72.  435;  '75,  i,  608;  '76, 

ii,  566;  '79,  1173,  1176. 
Effect  of  storms,  '72,  107. 
Natoral,  afforded  by  loose  stones,  '71, 

884;  '72,  896;  '74,  ii,276. 
By  willows,  '73,  342;  '74,  i,  51,  225; 
'75,  i,  52,  280;  '76,  i,  105,  237; 
'79,  1468, 1618,  16V1,  1628. 

—  failure  of,  '75,  i,  316;  '76,  u,  564. 

—  beach  grass,  '67,  46;  '73,  1098,  1101 ; 

'76,  i,  179,  189;  '78,  220;  '79, 
271,  936,  1746. 

—  brush-mats,  '76,   ii,  408;  '77,  492; 

'79,  976,  979,  1030,  1032,  1062, 
1057,  1061,  1063,  1068,  1078. 

woven  in  place,  '79,  1080. 

Efficiency  of  brush,  '75,  i,  316. 

By  carpet  of  canes,  '78,  616;  '79,  876, 
931. 

—  revetment,  '71,  202;  '72,  233;  '76,  i, 

708. 

—  brush-groins,  '74,  ii,  323. 

—  sand-catching  fences,  '77,  115,  116. 

—  pile  and  plans  revetment,  '75,  i,  57. 

—  jetties,  '71,  893;  '74,  ii,  325. 

—  stone  paving,  '69,  439. 

—  wattled  piles,  '76,  i,  497. 

—  oaks  and  cedars.  '79,  931. 

—  poplar  trees,  '71,  205,  208. 

—  brush  and  sand-bags,  '79,  410. 
Relation   between  length   of   dike  or 

jetty  and  shore  protected,  *73, 
453;  '74,  i,  332 ;  '76,  i,  629. 

On  Upper  Mississippi  River,  '72,  435; 
'78,  681. 

Proposed  on  Missouri  River,  '78, 667, 673. 

—  at  Duxbury,  Mass.,  '66,  ii,  36. 

Great  Brewster  Island,  '68,  837. 

Plymouth,  Mass.,  '71,  893;  '74,  ii, 

323. 
Provincetown  Harbor,  Mass.,  '67, 

457  ;  '74,  ii,  325. 
Banks,  peculiar  caving  of,  on  Red  River 

of  the  North,  '78,  730. 
Barrier-reefs  along  Atlantic  coast,  '76, 

i,  ;T79. 
SiachL-iprater    naviyation.     (See 

also  Dams.) 
Plan  proposed  on  Youghiogheny  River, 

'76,  ii,  86. 

—  Kanawha  River.  '71,  626,  641. 
Slopes.    (See  also  hydraulics.) 

Surfaces  of,  during  high  and  low  water, 

•75,  ii,  501. 
Consistent  with   improvement,  '76,  i, 

374,  ii,  284. 
Of  Catawba  River,  '76,  i,  370. 

—  Colorado  River,  '79,  1776. 

—  Connecticut  River,  '71, 765;  '72,  839, 

842;  '74,  ii,  254;  '78,  255,  267, 
273  301  tteO. 

—  Cumberland  River,  '71,  409,  473;  '72, 

4&5. 

—  Delaware  River,  '73,  900,  924. 

—  Elk  River,  '76,  ii,  166,  168. 


Siopes-^on  tinned. 

0/Gaudalupe  River,  Tex.,  '75,  i,  925. 

—  Illinois  River,  '68, 444, 448 ;  '79, 1578. 

—  James  River,  '75,  ii,  78;  '76,  i,  296, 

298,301;  '78,466. 

—  Kanawha  River,  '71,  642;  '73,  837; 

'75,  ii,  91,  95;  '76,  ii,  160,  164; 
'77,  644,  744,  749. 

—  Kansas  River,  '79,  1090. 

—  Licking  River,  '79,  1425. 

—  Minnesota  River,  '71,  404;  '73,  438, 

440;  '75,  i,  361,  404.  406,  411. 

—  Mississiijpi  River,  '67,  277,  316 :  '68, 

468;  '69, 211 ;  '75,  i,  954,  ii,  435, 
442:  '76,  ii,  178;  '78,934:  '79, 
1130,  1150,  1928,  1934,  1970. 

at  Des  Moines  Rapids,  '79, 1150. 

Rock  Island  Rapids,  '67,  267, 

277 ;  '68,  421,  426  433;  '69,  239, 
243. 

on  Upper,  '79,  1232. 

—  Missouri  River,  '75,  i,  518 ;  '76,  i,  630, 

632 :  '78,  666,  670,  690. 

—  Monongaliela  River,  '72,  414 ;  '75,  ii, 

138. 

—  Niagara  River,  '68,  273. 

—  Ohio  River,  '71,  397;  '72,  408;  '73. 

493 ;  '74,  i,  296,  416. 

—  Ouachita  River,  '72,  368;  '74,  i,  352. 

—  Potomac  River,  '74,  i,  502. 

—  Red  River,  '75,  i,  616. 

—  Tennessee  River,  '68,  495,  584 ;  '72, 

495;  '75,  ii,  660;  '77,579. 

—  Wisconsin  River,  '68,  363;  '76^  ii, 

263,276. 

—  Yellowstone,  '79,  1102. 

—  Youghiogheny  River,  '74,  i,  561 ;  '76, 

ii,  86,  114,  123. 
Between  Lakes  Michigan  and  Huron, 
'78,  1411.  ^ 

Sluices. 

Flow  of  wat«r  through,  '69,  589;  '74,  i, 
346;  '75,  ii,  610;  '77,745. 

Navigable,  on  rivers,  '75,  ii,  610. 

Plan  proposed  on  New  River,  '73,  78, 
843,  848,  SS2;  '77,  i,  62,  331. 

Plan  proposed    on    Kanawha    River, 
'77  745 

Falls  of  Alexandria,  '75,  i,  905. 

Slope  roquired  on,  '75,  ii,  609;  '79,  537. 

Disadvantages  of,  '75,  ii,  610. 
Snails. 

Origin  of,  '68,  624. 


Dimensions  of.  '68.  610. 
)  wei 
628. 


Average 


ons  of.  '6a 
weight  of. 


on  Ohio  River,  '77, 


Peculiar,  in  Perquiman's  River,  N.  C, 
'78,538. 

Bemoral  of,  from  Western  rivers,  '68, 
589;  '72,  337;  '73,  488;  '76,  i, 
618;  '77,495;  '78,  649. 

—  hy  use  of  water-jet,  in  Red  River, 

'73,  614,  616. 

dynamite,  '73,  616,  618;  '74,  ii, 

358 ;  '78,  538, 539;  '79,  626, 651, 
1187. 

—  cost  of,  '79,  1188. 
Snag-boats. 

Dimensions  of,  '68,  632;  '72,  403:  '77, 
530,  534. 
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Snag-boatfih- €ontiiined. 
Description  of,  '66,  i,  9 ;  '68,  58, 590, 599, 

603,  609,  632 ;  '69,  201,  295,  363 ; 

'73,  613;  '75,  i,  519;  '76,  ii,  7; 

'77,  628. 
Comparison  of  iron  with  wooden  halls, 

'74,  i,  369. 
On  Western  rivers,  '70,  391 ;  '71,  307 ; 

'73,  486;  '74,  i,  368. 

—  cost  of,  '67,  377,  382 ;  '68,  329. 
Requirements  of,  '67,  390;  '71,  310,  382. 

9o«iidinKS«    (See  Surveys.) 
Stadia..    (See  Surveys.) 
Staadards     of    measurement. 

(See  Surveys.) 
Steamlioats.    (See  Vessels.) 
Stone. 

Method  of  testing,  '75,  ii,  819. 

Discussion  of  fracture,  '75,  ii,  824. 

Effect  of  wooden  cushions,  '75,  ii,  845. 

—  interposition  of  sheets  of  lead,  '75,  ii, 

826. 

—  yarioos  surfaces  of  pressure  on  rup- 

ture, '75,  ii,  824,  843. 

—  bed  on  resistance,  '75,  ii,  843. 

—  pressure  on  slabs  and  cubes,  '75,  ii, 

84L 
Granite,  crushing  strength  of,  '75,  ii, 
846. 

—  effect  of  excess  of  mica,  '72,  529. 
Sandstone,  crushing  strength  o£  '75, 

U,  849. 
Strength  and  character  of  varieties  In 

general  use,  '75,  ii,  819. 
Determination  of  specific  gravity  of, 

'75,  ii,  822. 
Excessive  weight  of^  at  Port  Jefferson 

Harbor,  '74,  U,  271. 
Specific  gravity  of  trap  rock,  '78>  1136. 
Cutting  at  Des  Moines  Rapids,  '70,  298. 
Protective  action  of,  on  beaches,  '71, 

884;  '72,696;  '74,  ii,  276. 
Eatio  of  void  spaces  in  broken  stone, 

'74,  ii,  377 ;  '78,  1136. 
Streets.    Paving  of,  in  ancient  Roman 

cities,  '67,  527. 

Snnreys. 

1.  MMod8,  2.  Instruments,  3.  B€ue  lines, 
4.  Standards.  5.  TriangtdaUon,  6.  Lat- 
itude and  longitude  determination,  7. 
Gauging  streams,  8.  Soundings,  *X  Bor- 
ings,   10.  Miscellaneous, 

1.  Methods. 

Sanreys. 

Method  on  Columbia  River,  '68,  877. 

—  Connecticut  River,  '68,  757;  '78,  298, 

304. 

—  Lake  survey,  '68, 931  j  '72, 1081 ;  '76, 

m,  9,  70, 120. 

—  Mississippi  River,  '72,  334;  '77, 1106, 

1196;  '78,  1095. 
at  Rock  Island  Rapids,  '72,  334. 

—  Wellfleet  Harbor,  Mass.,  '72,  969. 
Instructions  of  Gk^neral  Warren  for  con- 
ducting, '68,  303. 

Levels  of  precision  on  Lake  survey,  '76. 
iii,  70;  '77, 1106, 1189;  •78»  1408. 


Snrveys— Continued. 

Levels  on  Mississippi  River,  '78,  1387; 
'79,  1892,  1942. 

Signals  used  on  Lake  survey,  '72,  1103. 

Heliotrope,  use  of,  '67,  564;  '78,  1397. 

Method  of  determining  amount  of  sed- 
iment at  various  depths,  '79, 
1757,  1964. 

—  slope  of  Mississippi  River,  '79,  1928. 
European  government  surveys — 

—  organization  of,  '76,  iii,  127. 

—  notes  on,  '76,  iii,  128. 

Austrian,  '76,  iii,  158,  166. 

Belgian,  '76,  iii,  214. 

English,  '76,  iii,  132. 

Irish,  '76,  iii,  138. 

Italian,  '76,  iii,  168,  180. 

Prussian,  '76,  iii,  140, 156. 

Russian,  '76,  iii,  214. 

Scotch,  '76,  ill,  138. 

Spanish,  '76,  iii,  181. 

Swede,  '76,  iii,  193,  212. 

Swiss,  '76,  iii,  189,  192. 

Of  Northern  and  Northwestern  Lakes, 
'70,  535;  '71,  982;  '72,  1031, 
•73,  1170 ;  '74,  ii,  402 :  '76,  iii, 
3 ;  '77,  1105. 

3Raoellaneous, 

—  of  battle-fields,  '74,  ii,  476. 

—  Black  Hills,  reconnaissance  of,  '74, 

ii,  628. 

—  geological,  of  40th  parallel,  '76,  iii, 

—  Land  Office  survey,  difficulty  of  con- 

necting survey  with,  '68,  302. 

—  method  of,  on  exploration,  40th  par- 

aUel,  '71,  1028. 

2.  Instruments. 

Insirumients,    (See  also  Gauging.) 

—  used  on  Lake  survey,  '70,  552. 
transit,  description  of,  '72,  1048, 

1103. 

—  inferiority  of  Gurley's,  '73,  639 ;  '74, 

i.  726. 

—  use  of  barometer  in,  P.  P.  No.  15,  C.  E. 

—  effect  of  temperature  on  barometers, 

'75,  u,  971. 

—  determination  of  instrument  errors 

on  Lake  survey,  '72, 1048, 1103; 
'76,  iii,  64. 

—  8tadia,use  of,  for  measuring  distances, 

•72,  1107. 

excellent  results  from  use  of,  '73, 

638. 

3.  Base  lutes. 
Base  lines. 

—  measuring  apparatus  used  on  Lake 

survey,  '68,  939;  '78, 1406. 

—  used  on  Lake  surveys,  '70,  549. 

—  measurement  of,  in  Lake  survey, 
'68,  941 ;  '71,  982,  991 ;  '74,  ii, 
444;  '75,11,901;  '77,  1128. 

Chicago  base,  '78,  1401. 

—  carefully  measured,  '68,  138. 

—  Lake  Superior,  length  of  base,  '70, 
544. 

—  agreement  between  different  surveys 
on  lake,  '70,  549. 
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Surveys — Continued. 

Base  lines.  ■ 

—  method  of,  in  Coast  sorvey,  '68,  939. 

—  measaremeut  of,  for  Miasiflaippi  River 

survey,  '78,  1381, 

4.  Standards. 

Standards  of  measurements, 

—  Coast  survey,  '68,  940. 

—  Lake  survey,  '75,  ii,  854,  904 ;  '76,  ii, 

6,79. 
determination  of,  '68,   937;    '72, 

1046;  '77,  1110. 

, length  of,  '68,  931,  937,  947. 

comparison  of,  '71,  987,  991;  '74, 

ii,  444,  446. 
correction  of,   '71,  983,  986,  991 ; 

'74,  ii,  405,  410. 
comparator,  use  of,  in,  '68>  944. 

5.  Trianoulation. 

Triangulaiion . 

—  Northern  and  Northwestern  Lakes, 

signals  used  in,  '67,  573,  575. 

—  length  of    sides   of  triangles,    '67, 

564,573;  '70,544. 

—  possible  errors  in  observed  angles, 

Lake  survey,  '73,  1178. 

—  refraction,  co-efflcient  of,  '73,  1189. 
effect  of,  '67,  575. 

—  signals,  remarks  on,  '78,  1397. 

6.  Latitude  and  longitude. 

Latitude, 

—  determination  of,  P.  P.  No.  11,  C.  E, 
in  Colorado,  '73,  1J24. 

for  points  in  Dakota,  '74,  ii,  609. 

on  Lake  survey, '71,   1014;  '72, 

1054,  1118;  '75,  u,  864 ;  '76,  iii, 

92. 

probable  error  in,  '73,  1178. 

Longitude. 

—  determination  of  difference  between 

Detroit  and  Ogden,  Utah,  '74, 

ii,  434. 
by  telegraph,  '70,  593;  '72,  1054, 

1118;  '73,   1284;    '74,  ii,  425, 

434 ;  '76,  iii,  1256;  '79,  1895. 
for  points  in  interior  of  Wisconsin 

and  niinois,  '74,  ii,  425. 
by  lunar  culminations,  P.  P.  No. 

10,  C.  E. 

7.  Gauging  streams. 

Oau^ng,    (See  also  Hydraulics.) 

—  discussion  of  methods,  '68^  950 ;  '69, 

562;  '70,  554,  616;  '75,  i,  442; 
'76,  u,  178;  '77,  1008;  '78,259, 
262,  305,  380. 

on  lakes,  '70,  554. 

Meters,  (See  also  Floats  and  Hydrau- 
lics.) 

—  Woltmann's,    description    ofi    '78, 

1305. 

—  determination    of     co-efficients   of, 

'69,  566 ;  '78,  1306. 

—  use  of,  in  determining  current  veloci- 

ties, '78»  259,  262,  305,  380,  393. 


Surveys— Continued. 
Floats,    (See  also  Hydraulics  and  Me- 
ters.) 

—  description  of,  '69,  434. 

—  discussion  of  method  by,  '69,  562. 

—  comparison    of    velocities   bv,   '70, 

556;  '75,  ii,  301,  304;  '78.259, 
262,  305,  380,  1306,  1308,  1315. 

—  resiBtance  of  cords  on,   '74,  i,  534; 

'75,  ii,   369;   '76,  i,  213,  216; 
'78,  380. 

—  effect  of  cords  on,  '78,  1311,  1313. 

—  current  observations  in  rivers,  '76, 

iii,  339. 
San  Francisco  Harbor,  '78,  1305. 

8.  Soundings. 

Soundings, 

—  method  adopted  on  lakes,  '71,  997; 

'72,  1088. 

—  deep  sea.  Northern  and  Northwestern 

Lakes,  '71,  997. 

—  manner  of,  over  rocks,  '72,  867. 

—  by  machinery,  '68,  428,  429;  '70,  319; 

•71,278;  '72,315,  3;M. 

—  machine,  '75,  i,  454,  466. 

—  irregularity    of,    over    oyster-beds, 

•73,  818. 

—  method  of  reducing  to  low-tide,  '75, 

ii,  77. 

—  defective  from  expansion  of  lines, 

•74,  i,  687. 

—  requirements  in  lines,  •74,  i,  685. 

9.  Borings. 

Borings, 

—  method  of  making  at  Cleveland  Har- 

bor, '75,  i,  304,  :W9. 
on  Connecticut  River,  '74,  ii,  256; 

'78  303. 

Illinois  River,  '69,  254. 

lake  harbors,  '72,  175,  218 ;  '74, 

i,  233;  '75,1,304,309. 
Mississippi  survey,  '77,    1198; 

'78,856;  '79,1924. 
by  use  of  water-jet,  '72,  251 ;  '74, 

i,  724;  '75,  i,  235;  '79,  393. 
taking,   '67,  217;  '68,  143;   '69, 

254;  '71,  177;   '72,  218;    '78, 

546. 

10.  Miscellaneous. 

Necessity  of  proper  bench-marks,  '71, 

728. 
Station  twist,  Lake  survey,  '72,  1103; 

•73,  1184  ;  '75,  ii,  913. 
Meridian,  length  of    degree   of,    '70, 

544 ;  '73,  1174. 
Geographical  position  of  various  points 

on  lakes,  '76,  iii,  55,  96.  ^ 
Platting  bv  abscissas   and   ordinates, 

•68,  430,  431. 
Observations  United  States  Lake  sur- 
vey, '73, 1195 ;  '74,  u,  440 ;  '77, 

1181. 
Sastainlng-walls.    P.  P.  No.  3,  C. 

£.    (See  also  Sea-walls.) 
Svramp  lands. 
Drainage  of,  '77,  392. 
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Telegraph. 

Use  of,  in  determining  longitude.    (See 

Surveys.) 
Velocity  of  transmission,  S.  £x.  Doc. 

42,  35tli  Cong.,  Ist  Sess. 
Teredo  naTalis.    (See  also  Timber.) 
Action  of,  on  piles  of  different  kinds, 

•68,  508,  512:  '71,  531,  536,  548; 

'79,  937. 
Palmetto  resists  ravages  of^  '68^  512: 

•71,  548. 

—  does  not  attack,  '79,  937. 
Freedom  of  cane  from  attacks  of,  '79, 

932,937. 
Savages  at  Lewes,  DeL,  '71,  667. 

—  Galveston  Bay,  '68,  512:  '76,  i,  570. 

—  Wilmington  Harbor,  Cal.,  '78, 1292. 

—  on  cypress  stumps,  '76,  i,  327. 
Cribs  destroyed  by,  at  Cape  Fear,  '75, 

ii,  99. 

Protection   against,  by  special  treat- 
ment of  timber,  '71,  942. 

hydraulic  cement,  '76,  i,  .570. 

accumulation  of  sand,   '73,   800, 

1131;  '74,  i,  757;  '75,  ii,  692. 

Hydrocarbon  processes  do  not  protect 
timber  from,  '73,  1131. 

Destruction  of  brush-mats  by,  '76,  i,  316. 

Freedom  of  chestnut  timber  from  attacks 
of,  '73,  999. 
Thermometers. 

Test  of,  on  United  States  Lake  survey^ 
'74,  ii,  456. 

Correction  of  error  in,  '79,  1952. 
Tides*    (See  also  Seiches.) 

Theory  of,  '72,  1036. 

Tidal  wave,  shape  of,  *6Q,  766. 

—  action  of,  '68,  766. 

Velocity  of,  in  tidal  basins,  '73,  993; 
'74,  ii,  276,  279;  '78,  558. 

—  in  Galveston  Bay,  '68,  510. 

—  through  Breton  Island  Pass,  mouth 

Mississippi  River,  '74,  i,  790. 

—  on  Long  Island  Sound,  '73,  993. 
Action  of,  in  estuaries,  '66,  iv,  66,  214; 

•68,  919;  '74,  ii,  379;  '75,  ii, 

196;  '76,  i,  460. 
Tidal  current,  action  on  sand  and  silt, 

'71,  525;  '73,  994. 
Effect  of  exclusion  from  harbors,  '76, 


1,  471. 


—  river  obstructions  on,  '74,  ii,  50. 156. 
Action  of  bridge  piers  on,  '74,  ii,  156, 

234. 
Effects  of  shallow   water  on,  '75,  ii, 
272. 

—  jetties  on,  '71,  750;  '72,  830;  '78,558. 
Formation   of  bars   at   confluence   of 

opposing,  '74,  ii,  35. 
Description  of  tide-gauge,  '72,  865. 
Improvement  of  tidal  rivers,  '66,  iv,  207. 
Distances    salt-water    ascends    rivers, 

'75,  ii,  34. 
Complicato<l  character  on  Pacific  coast, 

'75,  ii,  756. 

—  system  of,  on  North  Atlantic  coast, 

'74,  ii,  189,  190. 
Existence  of,   on  Northern  and  North- 
western Lakes,  '71,  989;  '73, 
1172. 


Tides— Continued. 
Observation  in   Alabama   River,    '79, 
829. 

—  Lake  Michigan,    '66,   iv,    93;    '72, 

1035. 
Action  of,  at  Cape  Hatteras,  '76,  i,  380. 
Ob9ervation»  in  Buzzard's  Bay,  Mass., 

'74  ii  283. 

—  Cape  Fear 'River,  '76,  i,  318;   '77, 

339. 

—  Charleston  Harbor,  '76,  1,  430;  '78^ 

544  546  549. 

—  Connecticut  'River,    '68,    764,    765; 

'78,  378. 

peculiar  oscillation  in,  '73,  988, 

1001. 

—  Delaware  Bay,  excessive,  in,  '79, 240. 

—  East  River,  '75,  ii,  805. 

—  Gulf  of  Mexico,  '74,  i,  782,  791;  '77, 

461. 

—  Galveston  Bay,  '68,  502;  '74,  i,  732; 

*77  463. 

—  Housatonic  River,  '71,  779,  785;  '73, 

1013. 

—  Hudson  River,  '66,  iv,  207,  209,  214; 

•68,  716;  '75,  ii,  2:U. 

—  James  River. '73,  778;    '74,   ii,  43; 

•75,  ii,  75,  81;  '76,  i,  294;  '77, 
288;  '78,  456,  460. 

—  Lon^  Island,  '72,  913. 

—  Mississippi  River,  mouth  of,  '76^  i, 

550. 

—  New  Haven  Harbor,  '72,  879. 

—  Pawtucket  River,  '71,  73G,  738;  '74, 

ii,  230,  2:^6. 

—  Potomac  River,  '76,  i,  357. 

—  Providence,  R.  I.,  '73,  971. 

flow  of,  by  bridges  at,  '74,  ii,234. 

—  Savannah  Harbor,  '73,  738;  '79,  748. 

—  St.  Croix  River,  •67,  503. 

—  St.  John's  River,  ^77,  776. 

—  Stonington  Harbor,  '72,  919;  ^74,  ii, 

246;  '79,  326. 

—  Taunton  River,  '73,  959. 

—  Thames  River,  '72,  830. 

Tidal    reservoirs    proposed    on    East 

Chester  Creek,  '72,  813. 
San  Antonio  Creek,  Cal.,  '74,  ii, 

381. 
Retardation  of,  at  Staten  Island,  '73, 

943. 
Method  of  diversion  at  Savannah,  '76, 

i,  435. 
Under-current     in    lower    Penobscot 

River,  '68,  866. 
Timber*    (See  also  Teredo  navalis.) 
Destruction   of  forests   and  effect  on 

rivers,  '75,  ii,  172. 
Compressive  strength  of,  '76,  i,  341. 
Weight  of  white  pine,  '68,  230. 
Decay  of,  in  superstructui'e,  '66,  iv,  71. 
Round  logs  in  cribs,  '67,  216;  '72, 157. 
Remarkable    preservation    of    cypress 

timber,  '76,  i,  327. 
Artificial  preservation  of,  '71,  942. 
Seely's  process  for  preservation  of,  '68^ 

38,  144. 
Preservation  of,  in  lock-gates,  '75,  i,  458. 
Effect  of  creosoting,  '68»  144;  '74,  i,  211, 

212. 
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Timber— ContinuecL 
Preservation  of,  by  hydrocarbon  pro- 
cess, '69,  28;    '72,   1006;  '79, 

392. 
faUure  of,  at  St.  Clair  Flats,  '79, 

1653. 
Exemption  from  attacks  of  teredo  when 

sand-covered,  '74,  i,  757. 
Chestnut,  unmolested  by  teredo,  '73, 

999. 
Torpedoes.    For  defensive  purposes, 

•79,  35. 
Experiments  with  dynamite  for,  '76, 

i.  31. 
Mobile  Harbor,  manner  of  removing, 

'66,  i,  54. 
Tovrs. 
Dimensions    of,    on    Kanawha   River, 

'75  ii  96. 
--  Ohio  River,' '79,  1315. 

Transportatioii* 

Cost  of,  on  canals,  '69,  541;  '71,  637, 
644,  646;  '73,  »«;  '74,  ii.  111; 
'75.  ii,  555;  '79,  1289,  1291. 

—  for  coal  on  Monongahela  River,  '76| 

ii,  134:  '77,  (§8,  649. 

—  by  rail  ana  water  compared,  '71, 

,      630,  644;  '72,  518;  '74,  ii,  106, 

116,  123 ;  '77,  399,  640,  645,  654. 
Comparison  of  shipments  by  Erie  Canal 

and    adjacent    railroad    lines, 

'71,  647;  '73,  223;  '74,  i,  512, 

605. 
Effect  of  competition  on,  '74,  i,  599. 
Cost  of  transferring  freight  at  Detroit 

River,  '74,  i,  596. 
Of  coal  by  fleets^  '77,  639,  648,  654. 
manner  of  passing  draws,  '76,  ii, 

303. 
Novel  method  proposed,  '68,  493. 
Dimensions  of  tows  on  Kanawha  River, 

•75,  ii,  96. 
Distances  between  various  commercial 

points  in  United  States.   '77, 

679. 
Tonnage  of  lakes,  '74,  i,  590. 
Tunnels.    Notes  on,  '76^  ii,  124. 
Celebrated,  '71, 628, 638;  '76.  ii,  81 ;  '77, 

707. 
On  oandls  discussed,  '76,  ii,  79,  124. 

—  towing  through,  by  steam,  '77,  695. 

—  velocity  of  boats  in,  '77,  685,  689. 

—  traction  through,  '74,  u,  90 ;  '77, 686, 

689,700. 

effect  of  small  section  on,  '76,  ii, 

79. 

—  effect  of  boats  in  small  section  of, 

•76,  u,  80. 

—  description  of  French,  '76,  ii,  79;  ^77, 

689,  691,  694. 
proposed  central  water-route,  ^71, 

626,  638,  643;  '73,  830;  '74,  ii, 

90,  100,  120;  '77,  i,  684.  767. 
on  Chesapeake  and  Ohio,  '74, 

i,  496,  498,  509,  535,  549;  '76, 

ii,  124. 
Description  of.  on  Baltimore  and  Ohio 

Railroad,  '74.  i,  496,  549. 

—  at  Blossom  Ruck,  '71,  926. 

■—  Detroit  River,  '74,  i,  598,  608,  631. 


Tunnels — Continued. 

Bescripiion  off  Detroit  River,  difficul- 
ties of,  under  river,  '74,  i,  <»0^. 
619,631. 

compared  with  bridge  over,  '74, 

i,  603,  620. 

~  Falls  of  St.  Anthony,  '7a  283;  '71, 
294;  '72.  304:  '73,  408;  '74,  i, 
277  •  '75  i  366. 

—  HeU  Gate,  •71,' 724;  '72,  803;  '73. 

934;  '74,  ii,  161. 

—  Lime  Rook,  '68,  20. 

—  Pittsburg  and  ConnellsviUe  Railroad, 

'74  i  549. 

—  St.  Gothard,  '77,  708. 
-.  Sutro,  '72,  1126. 

—  proposed  under  Hudson  River,  N.  Y., 

'70,  440. 
Notes  of  drilling  and  blasting  on,  '76, 

ii,  124. 
Rate  of  progress  on,  '76^  ii,  124;  '77, 

697,  707,  708. 
Formation  of    deleterious   gasses    in, 

'77  693. 

—  effect  of, ''77,  692. 
Ventilation  of,  '77,  603. 

Shafts,  dimensions  of,  '72,  1161;  '77, 

697,  707. 
Cost  of,  '72,  1165;  '74,  i,  496,  497,  549; 

ii,  100;  '76,  ii,  103,  124;  '77, 

699. 

—  shafts,  '72,  1154;  '76,  ii,  126;  '77, 

708. 
Turbines.    Efficiency  of,  '74,  i,  554. 
YegetsMoUm    Amount   of    water   re- 
quired for,  '68,  963;  '79,  1238. 
Effect  of  forests  on  rivers,  '75,  ii,  172; 
'79,  1373. 
TeloeiUes.    (See  also  Currents,  Gaug- 
ing, and  Hydraulics.) 
0/ Columbia  River,  '79,  1847,  1861. 

—  Connecticut  River,  '68,  763. 

—  Gulf  Stream,  '76,  i,  379. 

—  Hudson  River,  '66,  iv,  214. 

—  Hell  Gate,  '68^  736. 

—  IlUnois  River^  '68»  448 ;  '69,  253. 

—  Mississippi  River.  *79,  1009. 

—  Niagara  Kiver,  'o8»  955. 

—  Ohio  River,  '76,  ii,  301. 

—  Rock  Island  Rapids,  '68»  426. 

—  Sacramento  River,  '79,  1752. 

—  St.  Clair  River,  '68,  954. 

—  St.  Lawrence  River,  '68,  956. 

—  St«.  Marie  River,  '68,  955. 
Required  to  move  different  materials, 

'68,764;  '76,1,463. 
Effect  of  bends  on,  '76,  ii,  265. 
Ratio  of  bottom  to  surface,  '79,  770,  773, 

791. 
In  terms  of  hydraulic  radius  and  slope, 

'79,  1679. 
Vessels*      (See    also    '^  Boats''    under 

"Canals.'*) 
DimeMtona  o/sea,  '74,  i,  817,  845. 

—  on  lakes,  '67,  227,  257 :  '72,  220;  '74, 

1,592,614;  '76,  li,  431. 

—  Ohio  River,  '79,  1369. 

—  tows  on  Kanawha,  '75,  ii,  96. 
Ohio,  '79,  1315. 

Height  of  masts,  '69, 400, 403;  '74,  i,  614. 
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Tessels — Continued. 
Tonnage  of,  on  lakes,  '68»  164;  *69, 144; 

'74,  i,  590;  '75,  i,  282;  '76,  ii, 

543. 
DimeosionB  .of  ferrv-boats  on  Detroit 

River,  '74,  i,  596. 
SteamboatB,  earliest  on  lakes,  '67,  225. 

—  on  Lake  Champlain,  '73,  406. 

—  height  of  chimneys,  '74,  i,  654;  '75, 

ii2  681;  '78^907,928,934. 

—  dimensions  of,  on    western  riveis, 

'78L  927, 
Mississippi  River,  '68,  440,  487; 

'74,  1,  648,  817,  845. 
Ohio  River,  '71,  448 ;  '72,  423 ;  '78, 

1030;  '79,  1315. 
snnk  in  Mississippi  River  between 

Yicksbnrg  and  Cairo,  '67,  387; 

391. 
Boats,  dimensions  of  grain  barges  on 

Mississippi  River,  '76,  i,  512. 
Water*    (See  also  Canals.  Evaporation, 

filtration,  Rainfall.) 
Amonnt  required  for  vegetation,  '68^ 

963;  '79,  1238. 
Natural  slope  of,  in  sand,  '76,  i,  393. 
Power  at  Moline.  '78,  749. 

—  compared  witn  steam  as  to  economy, 

'78,  753. 

Water-Jet. 

Use  of,  in  sinking  screw  piles,  '72,  759, 
770 ;  '73, 860, 861 ;  '78, 432 ;  '79, 
447. 

^  sinking  piles,  '75,  i,  860 ;  '76,  i,  564 ; 
'77,  449,  450 ;  '79,  464,  1514. 

—  sinking  caissons,  '79,  926. 

—  taking  borings  through  sand,  '74,  i, 

724;  '75,  i,  235:  '79,893. 

—  breaking  up  clay  filled  with  bowl- 

ders, '79,  62,  382, 393. 

—  to  induce  currents,  '79,  383. 

—  proposed    for    cleaning   drill  holes 

'69,  427. 

—  in  removing  snags  in  Red  River,  '73, 

614,  616. 
sand  bars,  '68,  671 ;  '69,  310 ;  '70, 

340. 
^V^avAiia 
Motion  of,  discussed,  '68,  234 ;  '70, 194 ; 

'72,  168;  '77,  1051. 
Beight  of,  at  Buffalo,  '68,  229. 

—  Cherbourg,  '68,  228,  229. 

—  Lake  Superior,  '76,  ii,  329. 
Erie,  '68,  228;  '76,  ii,  571. 

—  Erie  Harbor,  '68,  228. 

Depth  of  disturbance  from,  '70,  194; 

'72, 107,167;  •76,i,:«0;  '79,460. 
Force  of,  at  Oswego,  N.  Y.,  '71,  237 ; 

'72,  260. 

—  measurement  of,  '73,  862. 

—  exerted  by,  '72,  169. 

Violence  of,  at  Oswego,  N.  Y.,  '76,  H,  601. 


Waves — Continued. 
Stone  moved  by,  '78^  242. 
Components  of,  '76,  i,  380. 
Action  of,  on  sand,  '74,  i,^804. 
Erosive  action  of,  prevented  by  stone 
on  beach,  '72,  897. 
Action  off  on  beach  formation,  '72,  107; 
'74,  ii.  188. 

—  bottoms  ana  shores,  '72, 107. 

—  sand  drift,  '71.  806 ;  '72,  896. 

—  stone,  '76,  ii,  596. 

—  cribs,  '68»  m 

—  Block  Island  breakwater,  '74,  ii,  242. 

—  Edgarton  Harbor,  '72,  976,  977,  981; 

'74,  ii,  199,  205,  212. 

—  Southport  breakwater,  '71,  827. 

—  sloping  surfaces  on,  '70,  196. 
Reflection  of,  from  vertical  faces,  '72, 

169. 
Action  of  vegetable  growth  on,  '72,  215. 
Arrest  prop<wed  at  Manitowoc,  '73,  204. 
Tidal  wave  at  Wilmington,  Cal.,   '77, 

990. 

—  rate  o^in  Long  Island  Sound,  '73, 

—  shax>e  and  action  of,  '68»  766. 

As  propi^ted   from  earthquake,  '77, 

Of  sand  in  rivers,  '75,  ii,  502,  504,  507; 
'76,  ii,  402;    '79,   1757,    1892, 
1967. 
Wells,  Artesian,  at  New  Orleans,  '70, 
354,362. 
Infiltration,  rate  of,  '76,  i,  535. 
IVilloWS.    ( See  Shore-protection. ) 
'Wind.    (See  also  Anemometer.) 
Lambert's  formula  for  resultant  direc- 
tion, '67,  597. 
Velocity  of,  on  Northern  and  Northwest- 
em  lakes.  '72,  1072. 
Effect  of.  on  deptn  of  water  in  lake  har- 
bors. '67,  218;  '68,  154,  171. 
Rainfall  witn  different,  at  Milwaukee, 

'67,  598. 
Land  and  lake  breeze,  '67,  600. 
Effect  of,  on  tides  of  Connecticut  River, 
'73,  988,  1001. 
Wing-dams.    (See  Dams.) 
IFreckS*    Bemoval  off  by  explosives, 
'68,  591,  607 ;  '73,  339,  728,  924, 
947;  '75,  ii,  714;  '77.931. 

—  monitor  Patapsco,  '73,  728. 

—  in  Charleston  Harbor,  '73,  723; '74, 

ii,  4. 

—  harbor  of  refuge.  Lake  Huron,  '77, 

930. 

—  Ohio  River,  '77,  628. 

—  Yazoo  River,  Miss.,  '73,  483. 
Yankee  catchers.    (Submerged  de- 
fensive obstructions.) 

In  Cape  Fear  River,  '76,  i,  330,  336. 
Neuse  River,  '72,  738;  '79,  704,  706. 

[L.Y.S.] 
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APPROPRIATIONS  for  Rivers  and  Harbors  from  the  earUest,  to  and 
including  those  made  by  the  act  of  March  3,  1879.  (See  also  Private,  Statb,  and 
Corporate  Work  following  this  table.) 

Arrangement.  (1.)  Appropriations  for  a  work  lying  wholly  within  a  State  will  be 
found  under  that  particular  State,  in  its  alphabetical  order.  (2.)  The  Mississippi, 
Missouri,  Red,  and  Western  River  works  are  placed  immediately  after  the  States. 
(3.)  Under  the  title  '^  Miscellaneous,"  at  the  end  of  the  table,  are  placed  the  works 
which  cannot  be  assigned  to  any  particular  State,  or  to  one  of  the  above  mentioned 
Rivers. 


[N0TR.~The  details  of  the  appropriations  and  refcrsnoes  to  authorities  for  each  sam  iriU  be  foimd 
under  the  proper  title  in  the  main  Index.  The  utmost  care  has  been  taken  to  make  this  table  as 
accurate  as  possible.  AU  the  river  imd  harbor  appropriation  acts  have  been  checked  over,  and  everv 
entry  in  the  Reports  of  the  Chief  of  Engineers  compaiwd  therewith.] 


Stites  and  names  of  works. 


s 


SI 


o 


r 


Alabama: 

Alabama  River 

Coosa  River 

Mobile  Harbor 

Pass  an  Heron* 

Tombigbee  River 

Tombigbee   and    Black   Warrior 

Rivers 

Arkansaa: 

FouTche  La  Eaive  River 

L'Anguille  River 

Little  Missouri  River 

St.  Francis  River 

St.  Francis,  Bhick  and  White 
Rivers§ 

White  River 

White  and  Black  Rivers  & 

White,  Bbick,  and  Little  Red 

White  and  St.  Francis 

California : 

Oakland  Harbor 

Sacramento  and  Feather  Rivers . . 

San  Diego  Harbor 

San  Fr^cisco  Harbor,  rock  re- 
moval   

San  Joaquin  River 

Wilmington  Harbor 

Connecticut: 

Bridgeport  Harbor 

Cedar  Point* 

Connecticut  River 

Fairwcather  Island  *§ 

Housatonic  River , 

Milford  Harbor 

Mill  River* 

New  Haven  Harbor 

Korwalk  Harbor 

Saybrook  Har1>or  § 

Sonthport  Harbor 

Stamford  Harbor  § 

Stonington  Harbor 

Thames  River 

Westport  Harbor 

Ddavmre: 

Broad  Kiln  River 

Delaware  Breakwater 

Lewes,  pier  at 

Mlspilllon  Creek 

New  Castle  Harbor 

Reedy  Island 

Wilmington  Harbor 

Diwtriet  qf  Colwmbia: 

Washington  and  Oeorgtown  Har- 
bors   

Floridja: 

Appalachicola  River  and  Bay .... 


1878 
1870 
1820 
1828 
1870 

1875 

1870 
1878 
1871 
1871 

1896 
1874 
1890 
1871 
1833 

1874 
1875 
1852 

1868 
1870 
1871 

1880 
1830 
1829 
1836 
1870 
1874 
1828 
1852 
1829 
1830 
1836 
1827 
1828 
1821 
1820 

1873 
1822 
1870 
1879 
1820 
1852 
1836 


1873 
1828 


Appropriated  and  allotted. 


For  improve- 
ment. 


$55,000  00 

160,000  00 

739,830  68 

18,000  00 

32,000  00 

88,000  00 

30,000  00 
15,000  00 
20,000  00 
10.000  00 


70,000  00 


10,000  00 
112, 000  00 

415,000  00 

50,000  00 

111,  000  00 

164, 927  27 

20,000  00 

487,000  00 


175,000 
1,000 

320,000 
21,550 
00,000 
28,000 
10,587 

201,000 
53,000 
28,471 
12,600 


00 
00 
00 
00 
00 
00 
43 
00 
00 
67 
00 


184,253 

169, 150 

18, 010 


83 
00 
00 


10,000  00 

2, 313, 803  70 

835,500  00 

8,000  00 

193, 873  00 

51,090  00 

105, 856  00 


800,000  00 
66^850  29 


For  survey. 


$4,800  00 


1,000  00 


1,000  00 

"wooo 


130  00 


!r2, 700  00 


80  00 


ir500  00 
100  00 
200  00 
150  00 
400  00 


1,000  00 


TotaL 


165,000  00 

150.000  00 

739,830  68 

18,000  00 

30,800  00 

88,000  00 

10,000  00 
16,000  00 
20,000  00 
10,000  00 

1,000  00 
70,000  00 

1.000  00 

10,000  00 

112,500  00 

415. 000  00 

50,000  00 

111,000  00 

164,027  27 

20,000  00 

487,000  00 

176, 000  00 
1,000  00 

320, 130  00 
21, 550  00 
62,700  00 
28,000  00 
10, 687  48 

201, 000  00 

63,080  00 

23.471  57 

13,000  00 

100  00 

184,453  83 

169, 800  00 
18, 416  00 

16,000  00 

2,814,803  70 

385,500  00 

3,000  00 

193, 573  00 

61,090  00 

105,856  00 


800,000  00 
66,850  29 


Total  by 

States. 


$1,087,680  68 


249,500  00 


1,237,927  27 


1,281,788  83 


3, 013, 822  70 


800,000  00 
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APPROPRIATIONS  for  Rivers  and  Harbors,  dec— Continued. 


states  and  names  of  works. 


florMo— ContinTied. 

Canal  acroas  Florida^ 

Cedar  Keys  Harbor 

Cbipola!Etiver$ 

Cboctawhp4;chee  Kirer 

Choctawhotchee      and      Holmes 
Bivers 

Escambia  EItct 

Indian  River  and  Mosqnito  Lagoon 
Canal 

Ocblawi^a  Biver§ 

Ocklokonee  River 

Peneocola  Harbor 

St  Angnstine  Harbor 

St.  Jobn's  River 

St.  Mark's  River 

Yellow  River  § 

Ownia: 

Brnnswick  Harbor 

Chattahoochee  River 

Chattahoochee  and  Flint  Rivers . . . 

Barien  Harbor 

S  towah  River 

FUntRiver 

Ocmnlgee  River 

Oconee  River 

Ooetenanla  River 

Oostenaula  and  Coosawattee  Rivers 

St.  Angustine  Creek 

Savannah  and  Chattahoochee  Riv- 
er8§ 

Savannah  Harbor 

Savannah  River  § 

Idaho: 

Clearwater  River 

lUinma: 

Calumet  Harbor 

Chicago  Harbor 

Galena  River .*. 

lUinois  River 

Waukegan  Harbor 

Indiana: 

Lake  Michigan  and  Wabash  River 
Canal§ 

Micliizan  City  Harbor 

Wabash  JTiver 

White  River 

Iowa  and  Des  Moines  Rivers  § 

II«d  Cedar  River§ 

Kcniueky: 

Bif*  Sandy  River 

Kentacky  Rivpr 

Louisville  and  Portland  Canal 

Louisiana: 

Uayoa  La  Foarche 

Bayou  T^cho 

Calcasieu  Pass 

I^ko  Pontchartrain  Harbor 

Tangipahoa  River 

Tchefuncte  River 

Teche  River§ 

Uaiiie : 

Bath,  "Gut"  opposite 

Belfast  Bay  and  Harbor 

Berwick  branch  of  the  Piscatoqna 
River*  

Camden  Harbor 

CobscookBay 

Kennebec  River 

Kennebnnk  River 

Labec  Channel , 

Machias  River 

Ifatinicus  Island$ 

Vamgaa.gaB  River 


§ 


OD 


1826 
1872 
1835 
1832 

1844 
1833 

1844 
1835 
1833 
1878 
1829 
1852 
1828 
1839 

1836 
1878 
1835 
1878 
1876 
1878 
1876 
1878 
1874 
1875 
1879 
1852 

1826 
1833 

1879 

1870 
1833 
1878 
1852 
1852 


1875 
1836 
1828 
1879 

1838 
1839 

1878 
1879 
1852 

1852 
1870 
1872 
1852 
1872 
1872 
1829 

1870 
1826 

1828 
1873 
1836 
1827 
1829 
1879 
1873 
1852 
1871 


Appropriated  and  allotted. 


For  improve^ 
ment. 


For  survey. 


$67,500  00 
45,000  00 
25.000  00 

10,000  00 
10,500  00 

6,500  00 
10,000  00 

5,000  00 
30, 000  00 

3,002  84 
87,000  00 
37,030  00 


30,000  OO 
33,000  00 
72,000  00 

8,000  00 
10, 000  00 
17, 000  00 
37, 000  00 
11, 500  00 
10,000  00 
12, 000  00 

5, 000  00 


793, 000  00 
8,430  62 

5,000  00 

277, 000  00 
1, 134, 005  00 

42, 000  00 
639,150  00 

15, 000  00 


679,888  92 

805, 000  00 

25,000  00 

24.000  00 

100, 000  00 

1,463,200  00 

20, 000  00 
17, 500  00 
15, 000  00 
25,000  00 
2,500  00 
6,000  00 


33.600  00 
28,266  00 

8,250  00 
30,000  00 

5,000  00 

164, 347  73 

61, 175  00 

44.000  00 

32,000  00 


22,000  00 


$50,400  00 


113,000  00 


800  00 

iri,  700  00 

500  00 

600  00 


10,000  00 


2,000  00 

"ifi6,"566"o6 


1,000  00 
1, 500  00 


5,000  00 

2,500  00 
500  00 


200  00 


300  00 


1,000  00 


Total 


$60,400  OO 
67,500  00 
45,000  00 
28,000  00 

10, 000  00 
10,500  00 

6,500  00 
10, 000  00 

5, 000  00 
30, 000  00 

3, 302  84 

88,700  00 

37,530  00 

500  00 

30, 000  00 
83, 000  00 
72, 000  00 

8,000  00 
10,000  00 
17,  000  00 
87,000  00 
11,500  00 
10,000  00 
12,000  00 

5,000  00 
10.000  00 

793, 000  00 
8,430  62 

5, 000  00 

277,000  00 
1, 134, 005  00 

42.000  00 
689,150  00 

15,000  00 


2,0M  00 

679, 888  92 

321, 600  00 

25,000  00 

1,000  00 
1,600  00 

24, 000  00 

100,000  00 

1, 468, 200  00 

22,500  00 

18,000  00 

16,000  00 

25, 000  00 

2,600  00 

6,000  00 

200  00 

83.600  00 
28,266  00 

8,250  00 
30,000  00 

5, 300  00 

164,347  73 

61, 175  00 

44,000  00 

32,000  00 

1,000  00 
22,000  00 


Total  by 
States. 


$458,283  13 


1, 056,  080  62 
5,000  00 


2, 107, 155  00 


1, 028, 388  92 


2,600  00 


1, 592, 200  00 


89,200  00 
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States  and  names  of  works. 


If awM— Continued. 

Owl's  Head  (Rockland)  Harbor 

Piscataqua  River  § 

Penobscot  River 

Portland  Harbor 

Ricbmond'a  Island  Harbor 

Boyal'sRiver    

Saco  River 

St.  Croir  River 

Sullivan's  River  snd  Falls 

Union  River 

"Wells'  Harbor 

Maryland: 

Baltimore  Harbor 

Cambridge  Harbor 

Cbesapeoke  Bay§ 

Chester  River 

Crisfield  Harl>or 

Elk  River 

Leonardtown  Harbor 

Kortbeast  River 

Pocomoke  River 

Qneenstown  Harbor 

Snsqaehanna  River 

Susquehanna  and  Patapsco  Rivers. 

Wicomico  River 

Worton  Harbor 

Mas8<»ehtuetts : 

Boss  River* 

Boston  Harbor** 

Dnxbnry  Beach  and  Harbor 

Edfl^artown  Harbor 

Fall  River 

Gloucester  Harbor 

Hyannis  Harbor 

Marblehead  Sea-walls 

Merrimac  River 

Nantucket  Harbor 

New  Be<lford  Harbor 

New  Bedford  Harbor  and  Taunton 
River 

Plymouth  Harbor 

Provinceto  wn  Harbor 

SfiJem  Harbor 

Sandy  Bay* 

Soituate  Harbor  $ 

Taunton  River 

Wareham  Harbor 

Wellfleet  Harbor  

Wood's  HoU  Harbor 

Miehiaan: 

Alpena  Harbor 

Au  Sable  Harbor 

Black  Lake  Harbor. 

Charlevoix  Harbor 

Cheboysan  Harbor 

Clinton  River 

Detroit  River 

Eagle  Harbor 

Frankfort  (AuxBecs  Scies)  Har- 
bor  

Grand  Hav«>n  Harbor 

Harbor  of  Refuge  (Lake  Huron)  . . 

Harbor  of  Refuge  (Portage  Lake) . 

La  Plaisance  Bay 

Ludington  Harbor 

'        Manistee  Harbor 

Marquette  Harbor 

Menomonee  Harbor 

Monroe  Harbor 

Muskegon  Harbor 

New  Buftalo  Harbor 

Ontonagon  HarlK>r 

Pcntwater  Harbor 

Pine  and  Saint  Clair  Rivers 


®  C 


Appropriated  and  allotted. 


1836 
1826 
1820 
1836 
1852 
1871 
1824 
1867 
1871 
1870 
1872 

1836 
1871 
1836 
1873 
1875 
1874 
1878 
1872 
1878 
1871 
1852 
1864 
1872 
1872 

182V 
1828 
1836 
1826 
1874 
1872 
1827 
1825 
1828 
1828 
1836 

1852 
1824 
1826 
1873 
1829 
1820 
1870 
1872 
1872 
1852 

1876 
1867 
1852 
1876 
1871 
1852 
1874 
1866 

1866 
1852 
1871 
1879 
1826 
1867 
1867 
1867 
1871 
1835 
1867 
1852 
1867 
1867 
1875 


For  improve- 
ment. 


$17,502  00 


108,000  00 

351,477  05 

114, 000  00 

20, 000  00 

169, 275  00 

35, 000  00 

35,000  00 

80,000  00 

5,000  00 


1. 171, 
32, 


830  00 
600  00 


28, 
37, 
10, 

». 
10, 

12, 
14, 
M, 
20, 
38, 
12, 

20, 
1,685, 
25, 
22, 
80, 

10, 
118, 

107, 
45, 
30, 


000  00 
317  50 
000  00 
000  00 
000  00 
500  00 
000  00 
800  00 
000  00 
000  00 
000  00 

000  41 
663  00 
000  00 
500  00 
000  00 
000  00 
431  82 
500  00 
366  72 
534  75 
000  00 


122, 066  00 

156, 828  44 

25, 000  00 

50,645  30 


63,000  00 

40, 000  00 

5,000  00 

17, 500  00 

4,500  00 
05,070  00 

217, 615  31 
31, 000  00 
01, 000  00 
11.500  00 

175, 000  00 
07,000  00 

213,650  85 

303, 856  15 

700,  000  00 

10,000  00 

10, 513  06 

106, 185  00 

183,000  00 

297, 280  00 

153,000  00 

200, 515  27 

149,000  00 

78, 000  00 

202,600  00 

108, 820  00 

5,000  00 


For  survey. 


$400  00 
260  00 
800  00 


500  00 


150  00 


500  00 


400  00 


300  00 
500  00 

8,000  00 


150  00 
1,180  00 


200  00 


TotsL 


$17, 003  00 

260  00 

108, 300  00 

351,477  05 

114, 000  00 

20,000  00 

169, 275  00 

35,000  00 

85,  000  00 

30.000  00 

5,  000  00 


1. 171, 
32, 

28, 
37, 
10, 
». 
10, 
12, 
14. 
54, 
20, 
33, 
12, 


830  00 
500  00 
500  00 
000  00 
317  50 
000  00 
000  00 
000  00 
500  00 
000  00 
800  00 
000  00 
000  00 
000  00 


20, 150  41 

1, 685, 663  00 

25,000  00 

23.000  00 

30, 000  00 

10, 000  00 

118, 431  82 

000  00 

107, 366  72 

45. 834  75 

'  80, 500  00 

3,000  00 

122,066  00 

156,828  44 

25,000  00 

60,705  30 

1,180  00 
63, 000  00 
40,000  00 

5,000  00 
17,500  00 

4,500  00 
05, 070  00 

217, 615  31 
31, 000  00 
01,000  00 
11,  500  00 

175, 000  00 
07,000  00 

213, 050  65 

303, 856  15 

700, 000  00 

10,000  00 

10, 713  06 

106, 185  00 

183, 000  00 

207, 230  00 

153, 000  00 

209,515  27 

149, 000  00 

78, 000  00 

202,600  00 

168,820  00 

6,000  00 


Total  by 
States. 


$1,406^052  78 


1,446,537  50 


2,677,211  34 


TOPICAL  INDEX. 


as 


APPJBOPlUATiMilS  f«r  Rifireni  and  Hwribors,  *o.-Continii«d. 


states  and  names  of  works. 


Jfidh^tfr— Contfaraed. 

Saginaw  Rfver 

St  Clair  Flats  and  Canal 

St  Clair  River 

St  Joseph  Harbor 

St  Ifaxy'sIUls  Canal 

St  Mary's  Hirer 

Sangotuok  Harbor 

Sebowaing  Biver 

South  Haven  Harbor 

White  Biver  Harbor 

Mumstota: 

Bulatli  Harbor 

Grand  Mnrois  Harbor 

Minnesota  Biver 

^  Bed  River  of  theKorth 

JftMiMiopi: 

Biff  Sunflower  Biver 

CoTdwater  Biver , — 

Bast  Paaoofl^uln  River  $ 

Pa8ca0>n]A  Harbor 

PearlBiver      

TaUahatohee  River 

Yazoo  River. 

Mimuri: 

Current  River 

Osage  River 

Montana: 

Tellowstone  River 

Sao  Mampikkre: 

Cocheco  River 

Portsmoath  Harbor 

New  Jeney : 

Oobanaey  Creeik 

Cranberry  Inlet 

Blixabeth  Biver 

Flatbeaob^  

Little  Bffg  Harbor 

Manasqnan  BXver 

Possaio  Biver 

Passaic  and  Hackensack  Bivers  * . . 

Bahway  River 

Raritan  River 

Salem  River 

Sandy  Hook 

Steamer  Scotland,  removal  of 

Sbrewsbory  River 

Sooth  River 

Staten   Island  and  Kew  Jersey, 
channel  between 

Woodbridge  Creek 

Jfew  York: 

BaTcelona$ 

Black  River  Harbor  

JUack  Rook  Harbor* 

Boftalo  Harbor 

Cattaraugus  Creek* 

Gharlotto  Harbor 

Dunkirk  Harbor 

East  Chester  Creek 

Bast  Biver  and  Hell  Gate 

Echo  Harbor • 


Flushing  Bay  .  

Great  Sodns  Harbor 


Harlem  Biver 

Hudson  Biver 

Hudson  River  opposite  Jersey  City 

Huntington  Harbor 

Lake  Ontario,  south  shore 

LitUe  Sodas  Harbor 

Oak  Orchard  Hurbor 

Ogdensbucg  Harbor 

(Hcott  Harbor 

Oswego  Harbor 

Pecomc  River 


It 

II 


1868 
1852 
1872 
1836 
1870 
1886 
1808 
1876 
1867 
1867 

1871 
1879 
1867 
1870 

1870 
1870 
1852 
1827 
1879 
1870 
1873 

1872 
1871 

1870 

1886 
1621 

1878 

1852 
1870 
1820 
1886 
1870 
1872 
1852 
1870 
1886 
1871 
1873 
1868 
1871 
1871 

1874 
1870 

1844 
1886 
1820 
1826 
1886 
1820 
1827 
1873 
1852 
1878 
1^0 
1829 
1874 
1834 
1875 
1872 
1828 
1852 
1836 
1852 
1807 
1826 
1871 


Appropriated  and  allotted. 


For  improve- 
ment 


$196, 

•63, 

56, 

280, 

2,005, 

210, 

105, 

8. 

149, 

203, 


000  00 
560  00 
500  00 
113  00 
000  00 
602  00 
439  00 
000  00 
500  00 
050  00 


261,049  20 
10,000  00 

117, 500  00 
65,000  00 

90,000  00 
7,000  00 


49,500  00 

6,000  00 

6,000  00 

107,000  00 

5,000  00 
140,000  00 

25,000  00 

95,000  00 
21,500  00 

19,600  00 


7,500  00 


28,500  00 
12,000  00 

112,000  00 
10,000  00 
10,000  00 

273,963  00 

7.000  00 

15,000  00 

100,000  00 
47, 000  00 
20,000  00 

75,000  00 
4,000  00 


1. 
45, 

52, 

1,410, 

57, 

310, 

430. 

50, 

2,568. 

13. 

20, 

343, 

420, 

1,372, 

25, 

22, 


150  00 
401  00 
098  00 
495  87 
410  00 
278  40 
946  43 
500  00 
200  00 
000  00 
000  00 
771  80 
000  00 
288  00 
000  00 
500  00 


194, 
178, 
107, 
115, 
1,264, 
26, 


441  77 
000  00 
005  66 
000  00 
162  87 
000  00 


For  survey. 


$5,000  00 


2,500  00 


1,000  00 


100  00 


2,000  00 


1,500  00 


800  00 


400  00 


3,000  00 

"ieooo' 


Total. 


$196, 

666, 

60, 

280, 

2,005, 

210, 

105, 

8, 

148, 

203, 


000  00 
560  00 
500  60 
113  00 
000  00 
692  00 
489  00 
000  00 
500  00 
050  00 


261,049  20 
10,000  00 

117.500  00 
66,000  00 

20,000  00 
7.000  00 
6,000  00 
49,600  00 
6,000  00 
6,000  00 
107,000  00 

&QO0  00 
140, 000  00 

26.000  00 

96,000  00 
24,000  00 

19,600  00 

1,000  00 

7,600  00 

100  00 

28,500  00 

12,000  00 

112,000  00 

12,000  00 

10,000  00 

273,963  00 

7.000  00 

16,000  00 

100^000  00 

48,600  00 

20,000  00 

75,000  00 
4,000  00 


3  £N 


1, 
46, 
52, 

1, 419, 

57, 

810, 

430, 

50, 

2,658, 

18, 

20. 

843, 

420, 

1,372, 

26, 

22. 

194. 
173, 
110, 
116, 
1»264, 
25, 


160  00 
401  00 
098  00 
496  37 
410  00 
678  40 
946  43 
600  00 
200  00 
000  00 
000  00 
771  86 
000  00 
288  00 
000  00 
500  00 
400  00 
441  77 
000  00 
005  66 
000  00 
862  87 
000  00 


Total  by 
States, 


$7,480,019  64 


453, 649  20 


200,500  00 


145,600  00 
26.000  00 

'ii9,'666 '66 


741, 063  00 


S4 


TOPICAL  UIDUL 


11 

1^ 

I 

(DdiUotted. 

18M 

UU 
1«M 
UH 

IBTO 

IBM 
1829 

un 

ISH 

ins 

ima 
isn 

1841 

ima 

1M8 

usa 

1B78 

S 

IBIS 
ISTS 

ig 
11 

IBTt 
18T3 

IWS 

iBsr 

1MB 
IBM 

un 

lan 

lan 
len 

ISTV 

isse 

18» 

laro 
un 

IMT 
IBM 

urn 

«m,MOBo 
11,000  00 

•ssss 

tlBT,S»0«0 

It  000  00 

OS.  300  00 
U^  400  00 

10.000  00 
^oooDO 
h:ooooo 

100  00 

S^  000  00 
30,000  00 

01,000  00 

u;ooooo 

0,000  00 

fs^oooDO 

182,760  00 
T^  000  00 

vaa.mvi 

1704  MM  77 

S0.0O0CO 

W4^B9in 

ioM29ra 

m7Sl  13 

a2B,mfiB 

•ssss 

80,000  00 

40,000  00 

SS,000  00 

■giSS 

S«4,T00  00 
U»,T013g 

B40,000  00 

lOGooooo 

G^OOOOO 

100,  MS  00 
103,000  DO 

luiooooo 

10.000  00 

Slfl,8S7  3B 

130.000  00 
10.000  00 

ix 

nsoooo 

BO^DOOOO 

^000  ou 

67.600  00 
UOlODOOO 

n,  300  to 

£% 

K>,OIWO0 

W,  000  00 

s,  000  00 

BS,0DO0O 

■giSS 

«8.B8T.MC3t 

1,00000 

111.000  00 

80  00 

iES 

ii;7Biia 

KpOOOOO 

awwooo 
80,000  00 

SHTOOOO 
ll».70i  J8 

«O,MI0  00 

iEs 

ffiSS 

10,000  00 
BI.B3a  u 

iEi 

400  00 

l,fleT.84B>J 

""SsteSSSl,^^:::::::: 

Sr„^'ii,vi::-.v-.-.;v.-..::;:::: 

SaSSSrd,ESSi«™:: 

10,000  00 

«ai,8«5W 

100  00 
lUOO 

ii^oouoo 

003.400  88 

4,000  00 

2^000  00 

2b;ooooo 
ae;soooo 
B^ooooo 

^DOOOO 

07,500  00 

iu,ootoo 

300  00 

•rttto .T^rr:. 

TOPICAL  IHDSX. 


SB 


lA  Httffltora,  Jte.— OontiniMd. 


States  md  names  of  wcxrks. 


£kod6  IsiflNul— Contiiraed. 

ProTidenee  Uaibor 

Wiokford  Hsrbor 

SowthOmroUna: 

AsbepooBiver 

ChsrIestonHsrbor 

GeofTgetown  Hsrbor$ 

SlonoSiver 

Town  Creek 

French  Brosd  BiTcr 

Hiswassee  Biyer 

aw.* 

Bk>  Book  Point 

Barmsos  Ssntlsfo  Bsrbor 

Colorado  Rirer 

Corpus  Chiistl  and  Aransas  Pass. 

GaAvestonBay 

GalTeston  Bay  to  Sabine  Lake  Ca- 
nal  

GalTeston  Harbor 

Indlanola,  Paeso  CaTslki,  and  Hat* 
agorda 

IfecDes  BItst 

Bio  Grande  at  Fort  Brown 

Sabine  Pass 

Sabine  BiTer 

San  Antonio  BtTer$ 

Trinity  Btrer 

Vemumi: 

Borlington  Harbor 

Hero  Islands* 

Otter  Creek 

Swanton  Harbor 

Aoootink  Creek 

Appomattox  Blrer 

Appomattox  and  James  BiTers  .. 

Aqnia  Creek 

Blaokwater  Birer 

Cbiekahominy  Biver 

Dismal  Swmp  Canal* 

EUaabeth  Blver 

Hampton  Biver 

James  Birer 

Kansemond  Biver 

Komini  Creek 

Koriblk  Harbor 

Voifh  Landing  BiTer 

Oecoqnan  Biver 

Onancock  Harbor 

Potomac  Biver,  Ht.yemon  Chan- 
nel   

Biypahaimock  Biver 

Stnnton  Biver 

Uibanna  Creek 

WettYlnrinia: 

IQk  Biver 

Great  Kanawha  BiTer 

Goyandotte  Biver 

Little  Kanawha  Biver 

Ahnepee  Harbor 

Chippeira  Biver 

Fox  and  Wisconsin  Bivers 

ChresD  Bay  Harbor 

Kenosha  Aarbor 

Manitowoc  Harbor  

Mflwankee  Harbor 

Port  Washington  Harbor 

Badne  Harbor 

BookBiver$ 

St.  Croix  Biver 

Sheboygan  Harbor 

Stnrgeon  Bay  Harbor  of  Beftige  . 


1868 
1878 

1872 
18891 
1886 
1878 
1871 

1876 
1876 

1872 
1878 
18S2 
1870 
1872 

1872 
1870 

1876 
1878 
1876 
1872 
1872 
1852 
1852 

1886 
1886 
1872 
1873 

1872 
1871 
1882 
1872 
1878 
1878 
1886 
1829 
1878 
1886 
1878 
1878 
1876 
1878 
1878 
1879 

1849 
1852 
1879 
1870 

1S75 
1878 
1878 
1876 

1871 
1876 
1889 
1866 
1844 
1852 
1848 
1870 
18M 
1888 
1878 
1852 
1878 


Appropriated  and  allotted. 


Farimpsove- 
ment. 

16^000  00 
10,000  00 

1,800  00 
544.700  00 

2,845  74 
4,654  26 

80,000  00 
28,000  00 

6^000  00 

20,000  00 

85,000  00 

282,200  00 

658,000  00 

70,000  00 
18,000  00 
17,000  00 
118,000  00 
16,000  00 
1,500  00 
12,600  00 

426,480  20 
21,000  00 
28^000  00 
61,000  00 


4 

s: 

7. 
6, 

?*• 
40, 

12. 

580, 

87. 

28, 
160, 

25, 

25, 

8. 


000  00 
000  00 
000  00 
500  00 
500  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 
500  00 
000  00 
000  00 
000  00 
000  00 


4,000  00 

86,600  00 

5,000  00 

5,000  00 

10,000  00 

992,000  00 

8,000  00 

48,800  00 


28, 

2,065, 

229; 

194. 
240, 
885^ 

100, 
201, 


000  00 
000  00 
500  00 
550  00 
807  41 
820  00 
587  45 
500  09 
285  00 


18,000  00 
188,448  91 
UObOOOOO 


For  survey. 


$1,600  00 


4,000  00 


iri,ooooo 


1110,000  00 
118,000  00 


7,000  00 
8.700  00 


ir6,600  00 


80  00 


500  00 


1,500  00 


ITSOOOO 


1^6,464  86 
1141,000  00 


400  00 

'i,*ooo"66 


TotaL 


16,600  00 
16^000  00 

1,800  00 
644,700  00 
4,000  00 
8,845  74 
4^664  26 

80,000  00 
88,000  00 


1,080  00 

6,000  00 

20.000  00 

86,000  00 

292,200  00 

8,000  00 
668,000  00 

70.000  00 
18,000  00 
17,000  00 
120,000  00 
18,700  00 
1,600  00 
19,000  00 

426^480  20 
21,000  00 
28,000  00 
61,000  00 

5,000  00 

260,000  00 

45,000  00 

10,500  00 

7,600  00 

6,000  00 
26,000  00 
40,080  00 
12,000  00 
580,500  00 
87,000  00 
28,600  00 
160,000  00 
25,000  00 
26,000  00 

8,000  00 

5,500  00 

98,500  00 

5,000  00 

6,000  00 

10,600  00 

902,000  00 

3,000  00 

48,800  00 


84, 

229, 
194, 
240, 
836, 
100, 
201, 

1, 

18, 

188, 

110. 


000  00 
464  86 
600  00 
550  00 
807  41 
820  00 
087  46 
500  00 
285  00 
000  00 
000  00 
448  91 
000  00  I 


Total  by 


$631,700  00 


657.600  00 


68,600  00 


1, 


586^488  2» 


l,824,080i*00 


1,048,800  O0< 


86 
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▲PPBOPRE4TI0M8  f<Mr  Riven  anA  Harl^mrgy  *e.— Continiied. 


States  and  names  of  works. 


If iaoofitin— Continued. 

Saperior  Bay 

Sapeiior  Ci^HartMr 

Two  Biven  Harbor 

HtteiBSIPPI  KlVXB: 

Above  Falls  of  St  Anthony 

At  Falls  of  St  Anthony 

At  If  eeker's  Island 

At  La  Crosse,  Wis 

At  Des  Moines  Eapids 

At  Dabuqne,  fowa 

At  If  uscatine,  Iowa 

At  Burlingtcm,  Iowa 

At  Fort  ^&dison 

At  Bock  Island  Bapids 

At  Bock  Biver  and  Des  Moines 

Bapids$ 

AtQoinoy,  HI 

At  St  Lonis,  Mo 

At  Memphis,  Tenn 

At  Vicksburg,  Miss 

At  New  Orleans,  La 

Atmoath 

Upper  Mississippi 

Upper    Missiauppi,     snag    and 

dredge  boats 

Above  the  mouUis  of  Ohio  and 

Missouri  Bivers 

Between  St.  Paul  and  Des  Moines 

Bapids 

Between  Des  Moines  Bapids  and 

Illinois  Biver 

Between  Illinois  and  Ohio  Bivers  . 
Between    Illinois    and    Missouri 

Bivers 

Between  Missouri  and  Marameo 

Bivon^ 

Between  Missouri  and  Ohio  Bivers 
Mississippi,  Wisconsin,  St  Croix, 

and  Chippewa  Bivers 

Beolamation  of  alluvial  basin 

Water-ganges 

.MxasouBi  Bivsit :  t 

Above  the  mouth  of  the  Yellow- 

stoneBiver 

At  Vermillion 

At  Sioux  City 

At  Omaha  snd  Council  Bluffli 

At  Nebraska  City  ond  Bostport . . . 

At  St  Joseph 

At  Atchison 

At  Fort  Leavenworth 

At  Kansas  City 

AtGlasgow 

AtCedarCity 

Between  month  and  Sioux  City 

^U)  BlVEB: 

Teaeat  and  Lcutttona: 

Bemoval  of  snags,  Ac 

Abovo  raft 

Bemovalofraft 

Bemoval  of  raft  and  dosing  Tone's 

Bayou 

Closing  Tone's  Bayou 

At  Cypress  Bayou 

At  mouth 

WBSTEBir  BlVSBS,  RKMOVnrO  0B6TBUC- 
T10NB  (Oir : 

Arkansas  Biver 

Building  snag-boats,  etc 

Mississippi  Biver 

Missouri  Biver 

Ohio  Biver 

Mississippi  and  Missouri  Bivers . . 
Mississippi,  Missouri,  and  Arkan* 
SOS  Bivers 


n 


1878 
1807 
1871 

1874 
1870 
1878 
1878 
1856 
1844 
1879 
1870 
1870 
1808 

1852 
1879 
1830 
1878 
1878 
1878 
1830 
1808 

1807 

1836 

1878 

1878 
1874 

1872 

1872 
1878 

1878 
1871 
1870 


1870 
1870 
1878 
1878 
1876 
1876 
1878 
1878 
1879 
1879 
1879 
1878 


1878 
1879 
1828 

1870 
1872 
1872 
1878 


1832 
1800 
1808 
1852 
1827 
1836 

1870 


Appropriated  and  allotted. 


For  improve- 

ment 


$08*950  80 
278,983  00 
140,000  00 

45,000  00 

580,000  00 

25.000  00 

12,500  OO 

4, 646, 700  00 

56,500  00 

7,500  00 

25,000  00 

21,600  00 

1, 150, 650  00 

100,000  00 
20,000  00 

179. 600  00 
83.000  00 

134,000  00 

110, 000  00 
2, 327, 181  OU 

306,140  00 

138,000  00 

190,000  00 

859, 000  00 

140,000  00 
1.040,000  00 

25,000  00 

100,000  00 
200,000  00 


95,000  00 
5,000  00 
22,500  00 
100,000  00 
70,000  00 
60,000  00 
40,000  00 
35,000  00 
80,000  00 
16,000  00 
10,000  00 


47,600  00 

10,000  00 

883,137  50 

80,000  00 

34.500  00 

94,000  iK) 

190, 000  00 


180,000  00 

650,000  00 

40,000  00 

65,000  00 

80,000  00 

100,000  00 

1, 260, 000  00 


For  survey. 


Total. 


$179,500  00 


1145,000  00 

1180,000  00 

IGsOOO  00 


80,000  00 


163,950  80 
278,963  00 
140,000  00 


«, 

580, 

25, 

12, 

4,646, 

26, 

21, 

1,160, 


000  00 
000  00 
000  00 
600  00 
700  00 
600  00 
600  00 
000  00 
600  00 
660  00 


100,000  00 
20.000  00 

170, 600  00 
83,000  00 

134,000  00 

110.  OCO  00 
2. 606, 681  00 

306,140  00 

188,000  00 

190,000  00 

350,000  00 

140,000  00 
1, 040, 000  00 

25,000  00 

100,000  00 
200, 000  00 

46,000  00 
80.000  00 
15,000  00 


95,000  00 
6,000  00 
22,500  00 
100,000  00 
70, 000  00 
69,000  00 
40.000  00 
85.000  00 
80, 000  00 
15,000  00 
10, 000  00 
80,000  00 


47,500  00 

10,000  00 

838,187  60 

80,000  00 

24,500  00 

04,000  00 

190,000  00 


180,000  00 

550,000  00 

40,000  00 

65,000  00 

80,000  00 

100,000  00 

1,260,000  00 


Total  by 
States. 


$4,321,797  43 


12,88i87100 


671,500  00 


1.279,187  50 
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APPBOPRIATIOHS  for  Bivers  and  Harbors,  dec— Continued. 


states  and  names  of  works. 


WuTEBir  RivEBS,  Ae. — Continaed. 
MissiKippi,  HisaoiiTi,  and   Ohio 

Bivers 

ICifldadppi,  Mimoml,  Obio^  and 

Arkanaaa  Rivers 

Mfssiasippi  and  Ohio  Bivers 

MlSCSLLAlOCOUS: 

Arkansas  Bivert  (Ark.,  Kans.)  — 
Chesapeake  Bay  to  Cbai'leston  (S. 

O.Canal 

Chesapeake  and  Ohio  Gsnal  (Md., 

Pa.) 

Cumberiand  River  (Ky.,  Tenn.). . . 
Delaware  and  Chesapeake  Bays 

Canal  (Del.,  Md.) 

Ddaware  River 

Drodces  on  northwestern  lakes 

uid  Lake  Chainplain& 

Little  Narragansett  S^y  (R  L, 

Conn.) 

Karons  Hook,  Chester,  New  Cas- 

tie,  and  Port  Penn     

Ifaroos  Hook.  Port  Penn,  and  Fort 

Hifflln(K.J.,  Pa.) 

Ifononxahela  Biver  (Pa.,  W.  Va) . . 

Hew  River  (Va.,  W.  Va.) 

Ohio  River  (exoept  Falls  of)  t 

Onaehita  Biver  (Ark.,  La.) 

Pacillo  coast  (Harbor  of  Refii|(e)  § . 

Bock  Island  bridge 

St.  John's  River  and  St.  Mary's 

Harbor  (inland  water  oommniil> 

oation,  (>a.,  Fla.) 

Smrannee  River$ 

Tennessee  River 

Transportation  rentes  to  the  sea- 
board  


Totals 

Sorveys  and  examinations  not 
speeiiically  assimed  and  not 
included  m  the  foregoing  en- 


Appropiiaited  and  allotted. 


ForhnprovB- 

ment. 


For  survey. 


1832 

1842 
1820 

1876 

1837 

1878 
1832 

1870 
1836 

18W 

1876 

1830 

1826 
1872 
1876 
1835 
1871 
1879 
1867 


1828 
1889 
1827 

1874 


1223,000  00 

1,180,000  00 
681^040  63 

40,000  00 


16,000  00 


491,000  00 


10,000  00 
1115,000  00 


611,446  71 

102,682  96 

20.000  00 

40,133  00 

4.418  00 

187.000  00 

42,000  00 

2,406,470  25 

248,000  00 

150,000  00 

1, 015, 000  00 


78.000  00 

15,000  00 

1,787,045  00 


iri6,ooooo 


100  00 


200  00 
206^000  00 


Total. 


$223,000  00 

1, 180. 000  00 
644,040  68 

40,000  00 

10.000  00 

15,000  00 
491,000  00 

16,000  00 
611.448  71 

102,682  96 

20,000  00 

40.133  00 

4,513  00 

187,000  00 

42,000  00 

2,408.479  25 

243,000  00 

150,000  00 

1, 016, 000  00 


78,000  00 

15.000  00 

1,788,145  00 

206.000  00 


Aggregate 


70,100,480  45 


854,724  86  70.064,214  31 


1.788,880  14 


70,100,480  45  >  2,688.115  00 


1,788,800  14 


81,747.604  45 


Total  bv 
States,  etc. 


$4,222,040  63 

40,000  00 

10,000  00 

15,000  00 
401,000  69 

16,000  00 
611,448  71 


102^ 

20,000  66 

40,183  00 

4,5U00 

187,000  00 

42,000  06 

2,408,470  25 

243,000  00 

150,000  66 

1, 015. 000  00 


78,000  00 

15,000^66 

1, 788, 145  60 

200.000  66 


70,064,214  81 


1,783,390  14 


81,747.604  45 


'^OTM.—Jix  addition  to  the  above  there  war  appropriated  an  aggregate  of  $415,000  for  "repairs, 
preservation,  and  contingencies";  also  an  aggregate  of  $55,000  for  '^arrearages."  These  are  supposed 
to  have  been  speciflcally  allotted  to  various  works,  and  are  probably  includM  in  the  above  table  under 
their  spedllo  titles. 

*  Improvements  mentioned  in  H.  Doc.  120, 44th  Cong.,  let  Sees.,  but  not  In  the  Reports  of  the  Chief  of 
Engineers. 

^* Includes  Boston  and  Hingham  Harbors;  Lo veil's,  Deer,  Great  Brewster,  and  Rainsford  Islands. 

tSee  also  "Western  Rivers '^in  this  table. 

:8ee  also  "Western  Rivers"  and  "Louisville  and  Portland  Canal"  in  this  table.  , 

$  Improvements  mentioned  in  appropriation  acts,  but  not  in  Reports  of  the  Clilef  of  Engineers,  or  in 
H.  Doc.  120,  44th  Cong.  1st  ses.    iNot  to  be  found  in  the  Index  oi  Rivers  and  Harbocs. 


V  These  sums  contaui  allotments  firom  the  general  appropriations  for  surveys. 


£&  O.  L.  P.l 
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PRIVATS,  GOBPOBATfi,  and  STATB  DTOBK  on  Rivera  aod 

Harbors. 

(Non.— For  referanoes  and  detoila*  aee  the  index  to  each  work.] 


VaniM  of  works. 


Work  done. 


Aoootink  Creek,  Ya 

Ahnepee  Harbor,  WU  . . . 
Alpena  Harbor,  Hick. . . . 


Appomattox  Elver,  Ya . . 

Aahtahnla  Harbor,  Ohio . 
Atohafiolaytt  Biver,  La . . . 
An  Sable  fover.Miok... 
BaUlniore  Harbor,  Hd  . . . 


Bajov  Bartholomew.  La. 
Bear  Creek  Harbor,  K.  Y. 
Black  Lake  Harbor,  Hick 
Black  Biver,  Ark.   and 

Ho. 
Beaton  Harbor  Haea  — 

Biaaoa  Biver,  Texas 

Broad  Kiln  Biver,  Del . . . 
BnfMo  Hwbor,  N.  Y  ... 


Calomet  Harbor,  HI. 


Cambridge  Harbor,  Hd .. 
Cape  Fear  Biver,  li.C  ... 

Gape    Fear,  Deep,   and 
Haw  Bivers,  N.  C. 

Charlavotx  Harbor,  Hiob 


Charleston  Harbor,  S.  C . 

Qwttahoochee  Biver,  Q* 

QielMoygan  Biver 

Cbesap^kke    and     Ohio 
Canal. 

Chester  Harbor.  Pa 

Chester  Biver,  Hd 


Chicago  Harbor,  HI 


Chippewa  Biver,  Wis. 


Cleveland  Harbor,  Ohio. . 

OKnch  Biver,  Tenn ! 

Conemangh  and  Kiski 

minetasBivera. 
Ccnnectlcat  Biver 


Corpus  Cbristi  and  Aran- 
saa  Pass,  Tex. 

Cumberland  Biver 

Current  Biver,  Ho 

Delaware  Biver 

Dulnth  Harbor,  Hinn — 


General  improvements 

Piers,  blasting,  and  rock  excavation 
Dredging  and  pier  extension 


Dredging 


etc 


Dredging  and  rook  excavation 

Dredring 

!!!!I!do!II"!I'!JJ];";!i;"iri^rf!!!;!'' 

do 

Overlumging  treea  and  anaga  removed. 

Pier  construction 

Opening  harbor 

Donatim  of  land 


Surveys 

Bemoval  of  rook,  shoala,  and  snags. 

Construction  of  a  canal 

Pier  construction 

Construction  oi  Brie  breakwater  — 

Dredging 

Consouction  of  a  canal 


Dredging  and  jetty  construction 

Surveys,  dredging  and  embankments, 

and  jetties  built. 
Construction  of  dams,  looks,  and  canals 


.do 


Dredging  and  pier  extension 

Dredging  and  construction  of  super- 
structure. 

16  sections  of  land  granted 

Dredsing 

Surveys  and  general  improvement 

Dredmg    ..      

Canaloonstruotion     


Piers  and  wharves 

Construction  of  causeway,  obatructlng 
channel. 

and  pier  extension 

lo 


Construction  of  lock  and  dam 

Construction  of  training  walls  and 
dams. 

Dredging 

Bemoval  of  obstmctiona 

Construclion  of  csnals,  railways,  etc . . 


General  improvements 

do..... 

do 

Construction  of  canal  and  locks  at  Bn* 

field  Falls. 
Canals  at  South  Hadley  Falls  and  Hon- 

tague. 
Jetty  extenaion  and  dredging , 


Construction  of  dams , 

Bemoval  of  snags  and  leaning  trees  . 
Construction  and  use  of  ice-lK>at8  . . . . 
Construction  of  a  canal  and  dike . . . . . 

Bmkwater  extension 

Construction  of  wharves  and  slips  . . 

•Over. 


By- 


Citisens 

...do 

Alpena  Harbor  Im- 
provement Com* 
nany. 

Ofiiaena 

City  of  Petersburg . 

Lower  Appomattox 
Company. 

BaHroad  Companies . 

Citfsens 

...do 

State 

City 

State 

Harbor  Company  . . . 

Citizens.      .     

State  of  Hissonri  ... 

City 

Citixens  of  Lewes . . . 

Citizens 

State 

City 

Calumet  and  Chicago 
Canal  Company  . 

Citisens 

State 

Cape  Fear  Xaviga* 

tion  Company. 
A  stock  company  . 

Citizens 

Sute 


...do 

.    do 

City 

State  of  Georgia  . . . 

Citizens 

Canal  Company 


State 

County    of   Queen 

Anne. 

City 

Chicago  Dock  and 

CaiMl  Company. 

Corporation 

Citizens 


City 

State  

State    of  Peonsyl- 


TJnion  Company  . . . 
Steamboat  Company 
City  of  Hartford.... 
Connecticnt    Biver 

Company. 
ClUzena  


Company 


State  of  Kentucky. . 

State 

Phihidelphia 

Citv....  

Bauroad  Company.. 

....do :..... 


Amount 
expended. 


Unknown. 
Do. 
$40,000  00 


8,000  00 
Unknown. 
f78. 180  70 

Unknown. 
Do. 
Do. 

$104^480  90 

402,788  01 

Unknown. 

147,000  00 

30,000  00 


Unknown. 

000,000  00 
Unknown. 

fl4,000  00 
Unknown. 

Do. 

Do.' 

08,000  00 
Unknown. 

0100,000  00 

850,000  00 
2.000  00 
Unknown. 


0200,000  00 

25,000  00 

^300,000  00 

2,000  00 

11,071,176  00 

Unknown. 
Unknown. 

075,000  00 
Unknown. 

Do. 
Do. 

Do. 

010,000  00 
Unknown. 

044,27111 
84,000  00 
12.000  00 
Unknown. 

Do. 

050,000  00 

Unknown. 

080,000  00 
Unknown. 

Do. 

Do. 

Do. 
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FBITATfi,  CORFOKATE,  u«  STATE  ITOBl 

HaiUNnw— Continued* 


OB  Bivers  aaA 


OfWOKkl. 


BartBivflr,  N.T 

EliMbttth  Birer,  Y* . . .. 

Falls  of  Si.  AnthoDT  — 
Flfteen-HBilA  FiJ]a,lr.  H . 

Forked  Deer  Biver,  Tenn. 
Fox  and  WlaooiMin  Biren 


Fnnkfbit  Hftrbor,  Mioh 
GelvestflB  Bay,  Tex 


GalTMtoa  Harbor,  Tex .. 
(xlouoeiter  Hubor^Ms . 
Gnyandotte  BiverjW.Yft 

HartemBlYer.ir.x 

HndflOB  Blrer,  K.  T 


HUnoiaBiTer.ni 

James  Biver,  Ya 
JamMBiveraiid 
^CaaaL 


Kankakee  Blver.IU.. 
Kennebec  BiTer,  Me. . 
Kenaeba  Harbor,  WU 

Kentneky  Biver 

UoLa&»Ue,Ktob... 


LieUntfBlver,  Ky 

Little  Kaaawba  Biver, 

W.Ya. 
Uttfe  Sodiu  Harbor,  V.  Y. 

Ujuiltoiroc  Harbor,  Wla  . 

Vaniatee  Harbor,  Mlob.. 
MarenaHook  Harbor,  Pa 

Maomee  Biver,  Ohio 

Menomonee  Harbor,  Wia 
MieUgaD  City  Harbor, 
lod. 


Ifflwaakee  Harbor,  Win 

VlaaiBslppi  Biver 

Mobile  Hwrbor,  Ala 


HoBongahela  Biver. 


Monroe  Harbor,  Hich  . . . 
MtYeraoii  Cbamiel,  Ya. 

Hnskegon  Harbor,  Mich 
MaakingBin  Biver,  Ohio . 

^eobea    and    Angelina 
^  Wvera,  Tex. 
Neaae  Biver,  N.  C...'... 
^ew    Bedford    Haibor, 
Haas. 

V«w  GacUe  Harbor,  Del . 
Newport  Harbor,  K  I. . . . 

Hlaatte  Biver,  Conn 


Partial  temoTal  of  Coeatlea 
Conatraetlon  of  aea-walla  . . 
(General  impiovemeiit 


PreeervalAon  of  IMls 

Bock  removal,  eonatroetton  of  alipa, 
•laieewaya,  etc. 

General  improvement 

Constractlon  of  locks,  dams,  etc 

do .TTTl 


.do 


Constraetion  of  2  pile  piers. 
General  improvements 


Constraetion  of  oaaal 


DredgSng 

Cona&ietion  ofpile  Jetty 

t«and ceded  to  XTnited  States  ... 
GonstTttction  of  locks  and  dams 

Bemoval  of  obstrootions 

Dredging 


Dredging,  and  constraetion  of  dikes, 

dams,  etc. 

Constraetion  of  a  canal 

Constraetion  of  locks  and  dams 

Dredging 

Canal  oonstrootion   and    slaokirater 

navigation. 


Slaokwater  navigation 

Dredging 

Pier  extension    

Constraetion  of  locks  and  dama 

Dredging  and  pier  extension 

Cons&aetlon  of  locks  and  dams 
do , 


General  improTement 


Dredging 

Dock  c<mstraction   

Dredging  and  pier  extension , 

Bepalrs  to  piers  and  wharf 

Construction  of  an  Mobankment 

Di edging  and  pile  pier  constraetion. 
General unprovement 


Channel  revetment 

Dredging  and  pier  extension 
Fnndi  provided  for  sarvey . . 


BemovaTof  obstructions 

ConstnioUon  of  4  dams,  with  locks. 

Construction  of  2  dams,  witii  locks . 

Canal  oonstruction 

Wharf  ccmstniotion 


Constraetion  of  slab  piers 

Bemoval  of  snags 

Constraetion  of  lock  sad  dams 
General  improvement 


Ghias-removal  and  ccmatraction  of  dams 
Dreoging 


do 


Construction  of  a  wharf 

Dredging 

Dredging  and  wharf  'construction 
Pile  &i^g  snd  dredging 


By- 


New  York  Ci^ 

Commissioners 

Albemarle  snd  Ches- 
apeakeCanaL 

lOnneapoUs 

Citiseos 


State 

State  of  Wisconsin. . 
Fox  md  Wisconsin 

Biver  Improve^ 

ment  Company. 
G.  B.  and  M.  Canal 

Company. 

Citizens 

Houston  Direct  Nay- 

igation  Company, 
Brasoe  Canal  Com- 

«K?!-. 

State  of  Yindnla... 

New  York  Cttv 

Bailroad  and  steam- 

ship  Companies. 
State  ......VTT. 


.-.do 

....do 

City  of  Biohmond  . . 

James  Biver  aaad 
Kanawha  Canal 
Company. 

Kankakee  Company 

City  of  Augusta 

City 

Cidaens 

State 

Company 

StateTT: 

Little  Kanawha  Nav- 
igation Company. 

Ontario  Bay  Harbor 
Improvement  Co. 

City 

CitlBens 

...do 

...do 

State 

Citisens 

Michigan  City  Har- 
bor Improyemuit 
Company. 

«5.::::::::::::::: 

Citisens 

State 

County 

Monongabela  Navi- 
gation Company. 

...do 

City 

Mt.  Yemen  Associ- 
ation. 

Citizens 

City  of  Marietta. . . . 

State 

...do 


Amount 
expended. 


. . . .  do 

Beading     Bailroad 
Company. 

Citizens 

Byroad  Company. . 

Citizens 

...do 

Citizens 


Unknown. 
Do. 
Do. 

$888,000  00 
Unknown. 

$43,000  00 
438,865  88 
788,514  80 


28,000  00 

18,000  00 
Unknown. 

Do. 

Da 
Do. 

Do. 

$8,900  00 
U8,787  85 

815^747  08 

8,409,600  00 
Unknown. 

$250,000  00 
Unknown. 


.Do. 
Do. 
Do. 
Do. 
Do. 

$68,100  00 
877,003  47 
240,000  00 

8,000  00 

85,000  00 
Unknown. 
Do. 
Do. 
Do. 
Do. 
$100, 528  03 


Unknown. 

$445^971  00 

Unkno^vn. 

$72,026  95 

45,000  00 

880, 479  00 

Unknown. 
Do. 
$8,000  00 

Unknown. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

$40,000  00 
Unknown. 
$500  00 
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mUTATE,  OeerORATE,  a««  ttVATB  iir« 


Nones  of  works. 


Norfolk,  Va.,  and  tiiel 
Nease   River,   N.  O. 
to  Cope  Fear  BlTer> 
ftnd  AUantio  Ocean, 
canals  trwn.  } 

Oakboid  Harbor,  Cal 

Oak    Orchard    Harbor, 
N.Y. 

Oecoqoan  River,  Va 

Oconee  River,  Ga  

Oconto  River,  "Wis  

Ohio  River 


Oicott  Harbor,  N.  Y 

Onton^oa  Harbor,  Hioh. 

Osage  RlTer,  Mo  

Oswego  Harbor,  N.  Y — 
Pascagonla  Harbor,  Miss. 

Pawcatnok  River,  R.  I. . . 
Pearl  River,  Miss,  and  La. 

Peconic  River,  N.  Y 

Penobscot  River,  Me 

Pentankoe  Harbor,  Wis . 

Peutwater  Harbor,  Mich. 

Plattsbnrg  Harbor,  N.  Y. 

Plymonth  Beach  and 
Harbor,  Mass. 

Portage  Lake,  Mich 

Port  Washington  Har- 
bor, Wis. 

Potomac  River,  D.  C 

Powell's  River,  Tenn . . . 

Providence  River,  R.  I . . 
Provincetown     Harbor, 

Mass. 
Paltneyrille  Harbor,  N.  Y 
Racine  Harbor,  Wis  .  . . 
Red  River,  La.  and  Tex. 

Reedy  Island,  Del 

Rio  Grande,  Tex 


Workdme. 


Draining  Scnppemong  Lsike  .. 

Drainage  system 

Draining  Lake  Mattamoskeet . 
Clubfoot  and  Harlow  Canal . . . 

Orib-pier  conalnaction 

Dredging 


do. 


Rocky  River  Harbor,  Ohio 
Rondout  Harbor,  N.  Y. . . 


Sabine  River,  Tex 


Sacramento  and  Feather 
Rivers,  Cal. 

Saginaw  River,  Mich 

St.  Clair  Flats,  Mich  ... 

St.  Louis,  Mo.  (harbor)  . . 
St.  Mary's  Falls  Canal, 
Mich. 

Saline  River.  Ark 

Sandusky  River,  Ohio  . . . 

Saugatuck  Harbor,  Mich. 
Savannah  River  and  Har- 
bor, G«. 
Sebewaiug  River,  Mich . 

Sheboygan  Harbor,  Wis. 

Shrewsbury  Rivejr  N.  J. . 
South    Haven    Hiarbor, 

Mich. 
South  River,  N.  J 


Staunton  River,  Ya 


General  improvement  

Construction  of  pile-pier 

LonisviUe  and  Portland  Canal   con- 
struction. 


Pier  constmotlon 

General  improvement 

PUework 

Dredging  and  construction  <rf dams. .. 

Repairs  to  piers 

Construction  of  a  canal 

G^nend  improvement 

....  do 

Dredging 

Construction  of  a  dam 

General  Iniprovement 

Construction  of  dams,  cansla,  and  locks 

Dredslng 

do 

Removal  of  rock 

Dredging  and  pier  oonstmotion 

l>redffing 

Erection  of  a  wooden  revetment 

Construction  and  repairs 


Excavation  of  an  outlet 
General  improvement . . . 


Dredging 

RemovaTof  obstntotions  and  oonstme- 

tion  of  dams. 

Dredeing  

Construction  of  bulkheads  and  Jetties. 

—  do 

Construction  of  cribs  and  wharf 

Crib  pier  extension 

Dredging  at  Tone's  Bavon 

Land  ceded  to  United  States 

Jetty  construction 

..do 

Dredging 

do 


By- 


General  improvement 

do 

Dredging,  dam  construction,  and  snag 

removal. 

Dredging  and  removal  of  snags 

Dredging 

Three  range  lights  established   and 

maintained. 

General  improvements 

Canal  construotton 


Removal  of  obstructions 
Dredfdng 


't*. 


Construction  and  repairs  to  jetties  . . . 
Dredging  and  removal  of  obstructions 


Dredging 

.  .    do 

Dredging  imd  pier  extension 

Dredging 

Pier  extension 

Dredging 


General  improvements 


Citizens    — 
State  of  N.  C 

...do 

...do 

City 

Cidbeaa 


Amount 
expoided. 


..  do 

State 

City 

Iioulsvllle  and  Port- 
land Canal  Com- 
pany. 

Ottiaeiis 

County 

Cittsens 

State 

Citisens 

Company 

State 

City 

Citfaens 

State  of  Miss 

State  of  La 

Company 

Citisens 

State 

Steamboat  Company 

Citizens 

..  do 

N.  Y.andC.R.B.. 

State 


Citisens 

County  and  city  . . . 

City  of  Georgetown 
State 


City 

State 

Counties 

Citinns 

City 

City  of  Jefferson  .. 

State 

Levee  Company 

Citisens «... 

..  do 

Rondout  Steamboat 

Company. 

State  

Company 

Caliiomiia      Steam 

Navigation  Co. 

Company 

City         

Navigators 


|90,«IOOO 
200,000  00 
Unknown. 
Do. 

Do. 

11.000  00 

600  00 

10,000  00 

30,000  00 

2.825,413  00 


Unknown. 
Do. 
Do. 
$175^000  00 
Unknown. 
$27,000  00 
2S.000O0 
C^OOO  00 
4(200  00 
Unknown. 
Do. 
Do. 
Do. 

$5,000  06 
Unlmown. 

$40,000  00 
Unicnown. 
Do. 
$2,000  00 

Unknown. 
$15,000  00 

10,000  00 
7,000  00 

00,000  00 
100,000  00 

Unknown. 
$80,000  00 

Unknown. 
Do. 


City  

Cmal  ComjMmy . 


Citisens.. 
County . . 
Citizens . . 
Company 
City 


State 

Township 

City     

County 

City 

Citizens 

...do 

New  Jersey  Trans- 
portation Co. 
Citizens 


$3.000  00 
Unknown. 
Do. 
Do. 

$51,455  00 
UnknowxL 
Do. 

Do. 

$80,000  00 
Unknown. 

$840, 121  00 
1, 000, 000  00 

Unknown.  * 

$5,000  00 

12,000  00 

80,000  00 

200,000  00 

4,000  00 
12,000  00 
2.5,000  00 
30,000  00 

2,000  00 
12,000  00 
18.000  00 
Unknown. 

$10, 000  00 


TOPICAL  INDEX. 
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PRITATE,  COBPORATE,  wmA  STATS  WORK  on  Riven  and 

HarlNirs— CottUnaed. 


Kamea  of  worics. 


Tombf ebee  River,  Ala . . . 
Venniillon  Harbor.  Ohio 
Wabaah  Biver,  Ind 


Wabaah  and  Lake  Michi- 
gan GanaL 

Waddington  Harbor.N.Y. 
Waahington  and  George- 

townMarbora,  D.  C. 

White  Kirer,  Ark 

White  Birer,  Hioh 

Wiokibrd  Harbor,  B.  I. . . 

Wicomico  River 

Willamette  Biver,  Oreg. 

(Lower.) 
WfUamette  River,  Oreg. 

(Upper) 

THlaon  Harbor,  N.Y .... 

Wood's     HoU    Harbor, 

Mass. 
Yadkin  River,  K.C. 

Total  ksown 


Work  done. 


Removal  of  obstnictiona 

Dredginc  and  repairs 

Lock  ana  dam  constmotion . 


Drainage 
do.., 


ConBtraotion  of  locks  and  dams 
Dredging ^ 


Constractionof  acrib^dam 

Conetinction  of  slab-piers 

Dredging  and  wharf  constraction 

Dike  constraction 

Construction  of  a  dredge  and  snag  boat. 

Dredging 

Csnaf  and  look  constraction 


Construction  of  wing-dams 


Poroliase  of  a  dredge 

Dredging  and  pier  extension 
Breakwater  completed 


Improvement  at  Bean  Shoals 


By- 


State  

Citizens 

Wabash  Navigation 

Company. 

Citjjsens 

Kankakee     Valley 

Draining  Co. 

Citizens 

....do 


State  

Citizens 

...  do 

..  do   

City  of  Portland  .... 

. . .  do 

Company  aided  by 
State. 

People's  Transporta- 
tion Company. 

Citizens 

...  do 

...do 


Yadkin  Navigation 
Company. 


Amonnt 
expended. 


ITnknown. 
$105, 000  00 

ITnknown. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

$60,000  00 
Unknown. 
$000,000  00 

Unknown. 

$6,000  00 
*iO,  000  00 
Unknown. 

Do. 


$81,021,423  82 


LANB-ORAHrTSy  ETC.,  in  aid  of  River  and  Harbor  Improve- 
ments. 

[Note.— For  references  and  details,  see  each  title  in  the  main  Index.] 


Names  of  works. 


Detroit  River 

Fox  and  Wiaconsin  BiTers 

GrantRiver,  Wisi 

Illinois  River,  HI 

Lao  U  Belle,  Mich 

Meeker's  Island,  Minn. . . 
Portage  Lake,  Keweenaw  Point, 
M^h.t 

StChdr  Flats 

St  Mary's  Falls  Canal 

Sturgeon  Bav  Ship-Canal 

Temkessee  Biver 


Work  done. 


Book  removal 

Canal  constraction 

G^eral  improvement 

Canal  oonstmction 

do-i-. 

Lock  andtlam  constraction 
Canal  constraction 


Aided  by— 


Grants  of 
land  ftom 
United 
States. 


Dredeing 

Canal  constraction 

do 

Canal  constraction,  at  Moade  Shoals,  Ala 


Aeret. 


*601, 200 
640 
816^000 
100,000 
200,000 
400,000 


7^,000 
200,000 
400,000 


Canadian 
Government. 


$7,200 


20,000 


*  6  sections  =  3,200  acres,  for  every  mile  of  improvement,  8,200  X  216  (miles  of  improvement)  =  691,200 


f  Information  obtained  from  the  "  Compilation  of  Laws  of  the  United  States  relating  to  the  Improve- 
oent  of  Blvera  and  HarborB." 

[S.O.L.P.] 
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fflPROVEMENT  OF  RIVERS  AND  HARBORS. 


ACCOTIIVK  CBISCSK.  TA.— Impbovbmsnt  or. 

Appr»»Tialloift0« 

im,  1^000,  '72,  69,  688;  '77,  858;  '79,  601. 

Statistics,  '72,  711 ;  '77,  358. 

IdTS.  J.  H.  Teemeyer,  dredging,  '73,  73,767,768. 

Chief  of  Enoinbsbs. 

Eeporte,  '71,  76;  '72,  68,  71;  •7a,  73;  '74,  i,  83;  '75,  i,  91 ;  '76,  i,  66;  '77.  64. 
Enginsers  in  charge. 
Mai.  W.  P.  Craighill.    Reporto,  '71,  620 ;  '72,  688,  707 ;  '7a,  767 ;  '74,  ii,  29. 
8.T.Abert,  U.8.C.E.,  '76,  ii,  110.    Reports,  '76,  ii,  120;  '76,  i,  346;  '77,  358; 
'78,  509;  '79,  601. 
Assistants. 
Capt.  Charles  B.  Phillips,  in  immediate  charge,  '72,  707.    Reports,  '72,  710. 
J.  £.  Weyas  and  G.  Thompson,  '72,  707, 710. 
Esttmates. 
By  Capt.  C.  B.  Phillips,  to  formation  of  channel  hy  dredging,  $14,081.76,  '72, 707, 711. 
By  M^or  CraighiU,  increased  to  |19,000,  '72,  68, 71.  670,  mi. 
By  8.  T.  Abert,  1879,  for  completion  of  eidsting  project,  |14,000,  '79,  601. 
Fteancial  Statententoy 

'72,  69,  688;  '73»  74,  768;  '74,  i,  83,  ii,  89. 
OMratlOBfl. 

Uistory  of  operations,  '79,  601. 

1872^-^3.  Completion  of  channel,  by  dredging,  40  feet  wide,  2^  to  3  feet  deep,  from 

2^  feet  of  water  in  the  bay  to  a  point  almnt  200  yards  within  the  moutn,  and 

firom  that  point  to  the  village,  4  feet  deep  and  25  feet  wide,  '73,  73, 767;  '74L  i, 

83,11,29;  ^6,  i,  91. 
1878-79.  Operations  suspended  since  1874,  '76,  ii,  120;  '79,  83,601. 
Physical  Characteristics. 

Described,  '72,  711. 
PiiTatc  and  Corporate  IVorlK. 
A  considerable  amount  expended  on  channel  by  private  parties.  '72,  711.    Willows 

planted  on  the  banks  for  their  preservation,  '74,  ii,  29. 

Projects. 

By  Capt.  Charles  B.  Phillips,  for  dredging  channel,  40  feet  by  5  feet,  from  the  month 
ofthe  bay  to  the  village  of  Accotink,  and  protection  of  the  banks  by  matting, 
•72,688,707,711. 

By  Mi^or  Craighill,  for  expending  appropriation  of  1872  of  |5,000,  in  dredging  a 
channel  2|  feet  deep,  and  as  wide  as  nmds  will  permit,  '72,  688. 

1871.  Under  direction  of  M%|or  CraighiU,  by  Capt.  C.  B.  Phillips,  '71,  76, 620 ;  '72, 
688. 

1872.  By  J.  E.  Weyss  and  G.  Thompson.    Reports,  '72,  688, 707, 710. 
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1878,  |a,  000, '78,  114. 

1879,  7,000,  '79,  153. 


Appropriations. 

1871,  $25, 000,  '75.  i,  108. 

1872,  25,000, '75,  i,  198. 

1875,  25,000,  '75,1,  198. 

1876,  8, 000,  '76,  i,  96.  Total  .$98, 000 

1874.  From  appropriation  for  Two  Kivers  Harbor,  Wis.,  $5,000  allotted,  '76»  ii,  362. 
Commerce. 
Importance  to  commerce  as  a  harbor  of  refuge,  '71,  126.    Damage  to  sarroanding 

conn  try  by  forest  fires,  '72,  118.    Ix>cal  requirements  need  but  limited  expendi- 

tnresj  '73,  200;  '74,  i,  143. 
Commercial  requirements  discussed  by  Board  of  Engineers,  '76,  ii,  355. 
Statistics, '71,  128;  '72,118:  '73,200;  '75,  i,  199 ;  ^76,  ii,  349 ;  '77,858;  '78,1155; 

'79,  1511. 
Contracts. 
1871.  Roberts  and  Johnson,  for  construction  of  pile  piers,  '71,  111;  '76b  ii,  361. 

— 1872.  Joseph  Rankin,  for  construction  of  pile  pier  (annulled),  *73,  199;  '76^  ii, 

362.-1875.  Green  Bay  Dredge  and  Driver  Company,  for  constmction  of  crib 

piers,  '75,  i,  199;  '76,  ii,  346. — 1877.  Truman  and  Scbroeder,  for  crib  snper- 

structure,  '77,  857,  859;  '78,  1154. 
Abstracts  of  bids.  '75,  i,  199;  '77.  859. 
En^neers. 
CniBF  OF  Knoineers. 

•76k  i. 

report  on 

ItB  report 
of  Board  to  Secretary  of  War,  '76,  ii,  353.  "    " 
BoABD  OF  Engineers. 
Convened  October  13,  1875,  to  consider  the  question  of  improving  the  hitrbor, 
directed  an  examination  made  to  ascertain  cost  of  ptofpoaed  rook  excavation, 
'76,  ii,  346,  «^.    Reconvened  December  15, 1875,  ana  reported  in  favor  of  ianec 
harbor  project  of  Major  Robert,  '76,  ii,  354. 
(HsQors  Houston,  Robert,  Farquhar,  Qillespie,  and  Mansfield.) 
Engineers  in  Charge. 
Mijor  D.  G.  Houston,  1870  to  1875.    Reports,  '71,  125;  '72,  117;  '73,  199;  '74,  i, 
143 ;  '76,  ii,  351. 

Major  H.  M.  Robert,  May,  1875,  to , .    Reports,  '75,  i,  198  j  '76^  ii,  346 ;  '77, 

857 ;  '78,  1154. 

JLSSISTANTS . 

William  f ,  Casgrain.    Report,  '71,  126, 
Capt.  J.  W.  Cuyler.    Report,  '72,  117. 

William  H.  Hearding.    Report.  '73, 199 ;  '74,  i,  143;  '75,  i,  196. 
E.  P,  North,  '79,  15(9.    Report,  '76,  ii,  346, 360. 
L.  Y.  Schermerhorn,  '78;  1154.    Report,  '79,  1506. 
Estimates. 

By  Mi^or  Houston,  for  inner  harbor,  (1,073,330,  '71,  125,  127.    For  outer  harbor, 

$367,568,  '71, 126, 128;  $370,000, '74,  i,  143.    For  local  requirement^  $100,000, '73^ 

200*  '74  i   143. 
By  Major  Robert-,  1875,  for  completion  of  modified  project,  $95,000,  '76,  ii,  346,  359. 

Detailed  estimates  for  rock  work,  '79,  1509. 
Financial  Statements. 
'71,  32;  '72,  31,118;  '73,  32,200;  '74,  i,  38,  144;  '75,  i,  42,196:  '76,  i,  95,  ii,  350; 

•77,  100,  858;  '78,  114,  1155,  *7%  153, 1506. 
Ijeirislation.    (See  Appropriations  and  Surreys.) 
By  State  of  Wisconsin,  authorizing  tax  for  improvement,  '71,  127.    Injunction 

threatened  by  claimant  of  site, ^77,  857.    Site  deeded  to  village,  '77,  867  ;  bnt 

never  recorded,  '78»  1154.. 
Operations . 
1871-72.  North  pile  pier  commenced  by  contract  June  30th,  '71,  111 ;  '72, 117 :  '7«k 

ii,  861.    Difficulties,  '72,  117. 
187;^-73.  South  pier  commenced  by  hired  labor,  '73»  199.    Extended,  '74^  i,  14a 

Dredge  and  scows  built,  '73,  200;  '74,  i,  143;  '75,  i,  198. 
1873-74.  Pile-driver  built,  '74,  i,  14:J. 
1874-75.  Temporary  pier  built  by  citizens.  '74,  i,  143;  '75,  i,  198.    Dredging  fhwn 

50>foot  channel  and  bayou.    Filling  of  south  pier,  '75,  i,  198. 
1875-76.  Seven  cribs  snnk,  south  pier  refilled,  rook  drilled,  blasted,  and  di-edged, 

for  experimental  purposes,  '76,  ii,  346.    Work  under  Msyor  Robert's  project  for 

inner  harbor  commenced  by  £.  P.  North,  March  2, 1876*    Details  of  blasting,  '76, 

ii,  347.    Results,  will  require  to  be  redrilled  and  blasted,  '79,  1509. 
1876-77.  Dredging  of  blasted  rock.    Site  deeded  to  village,  '77,  857. 
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19— Oontinued. 
1877-78.  Dredging  of  rock,  100  cords  placed  in  piers ;  1, 100  lineal  feet  plank  walk  laid , 

'78, 114.    Superstnicture  built  over  seyen  cribs  sunk  in  IdTS,  *7B,  1154.    Drill- 
ing and  blasting  recommended,  '78,  114, 1154. 
1878-79.  Drilling  and  blasting,  '79,  153,  1505.    Details  and  cost,  '79, 1508.    Present 

ooiyiition  of  narbor,  '79,  1511. 
List  of  materials  nsed,  '76,  ii,  350;  '76,  1155.    History  of  operations,  '74,  i,  143; 

'76,  ii,  354.    History  of  work  to  1875,  by  Mi^  Houston,  '76^  U,  361. 
Pbysical  Characteristics. 

Of  sand  spit  at  pier  foot,  '74,  i,  143. 
Plans. 
Of  W.  T.  Casgraln,  for  inner  barber,  estimated  cost,  (1,073,330 :  considered  too  costly, 

'71,  127. 
Of  Major  Houston,  for  outer  barbor,  '71,  125.    The  two  plans  compared,  '71,  126. 
Private  and  Corporate  IVorlL* 
By  citizens,  construction  of  bridge  piers,  also  a  straight  cut  through  bar  at  river 

mouth,  etc.,  '71,  126, 127. 
Temporary  pier  built  by  citizens  inside  government  piers,  to  be  removed,  when  so 

required,  at  their  expense,  '74,  i,  143. 
Projects. 
By  M^jor  Houston,  for  an  outer  harbor,  estimated  cost,  $:i70,000,  '71,  125;  '72,  118. 

1873-75.  Modified  for  local  needs,  $100,000,  '73,  200,  '74,  i,  143;  '76,  ii,  :^51. 
By  Major  Robert,  for  inner  harbor  by  blasting  through  rock  in  bed  of  river  below 

the  bridge  a  channel  100  feet  wide  and  12  feet  deep,  and  extending  piers  to  18 

feet  water,  -     - 

Engineers, 

by  Secretary 

experience,  '79,  1509. 

Seeretarir  of  War. 

Approves  report  of  Board  of  Engineers,  '76,  ii,  354. 
Surveys. 

Directed,  act  of  July  11,  IWO,  '71,  32.    Made  by  W.  T.  Casgraln  under  direction  of 

Major  Houston,  '72,  125;  by  order  of  Board  of  Engineers,  '76,  ii,  346. 
Maps, 
Of  work,  '76,  ii,  350. 

Map  of  the  harbor,  showing  the  location  of  the  piers  and  the  work  of  removing 
rock  from  the  bed  of  the  river,  followed  by  sketch  showing  blasts  in  the  bed 
of  the  river  and  view  of  drilling  platform  and  scow,  '79,  1510. 

[8.O.L.P.] 


AJLABAMA  BI¥EB«  AliA.— Improvbment  of. 

■ 

Appropriations. 

1878,125,000,  '78,  81.     1879,  ^150,000,  '79,  104. 
Commerce. 
Benefit  of  improvement,  '76,  i,  408,  507;  '79,  829.    Restrictions  to  commerce,  '76b 

i  507*    '79  827. 
Statistics,  '7^  i,  498;  '78,  595;  '79,  829. 
Eniflneers. 
Chief  of  Engineers. 

Reports,  '76,  i,  74;  '78,  81;  '79,  104. 
Enginkkr  in  Charob; 

Capt:  A.  N.  Bamrell,  1876,  — .    Reports,  '76,  i,  498;  '78,  594;  '79,  827. 
Assistant 

Gavin  B.  Yuille,  1876.    Report,  '76,  i,  409. 
Estimates.    (See  also  Projects.) 
By  Gavin  B.  Yuille  for  a  channel  150  feet  wide  and  6  feet  deep,  11(459,773.25,  '76,  i, 

498,  502,  507.  , 

By  Capt.  A.  1^.  Damrell,  for  the  operations  of  a  snag-boat,  f  10,000  i>er  annum,  '79, 829. 
Financial  Statements. 

•78,  595 ;  '79,  104,  829. 
Operations. 
1878-'79.   Sna^-boat  purchased,  by  which  320  logs  were  removed;  dam  built  at 
.  ''Cut  off."  '79,  104,  827,  829. 
Physical  Cliaracteristics- 
Qeneral,  '76,  i,  500,  501.'  List  of  bars,  shoals,  and  reef^  in  Alabama  River,  '76,  i, 
503.    Character  of  river-bed,  '79,  827.    Tide  statistics,  '79,  829. 
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Plans. 

By  GftTin  B.  Yuille,  for  improvement  of  river  by  removid  of  tnfigSy  109%  «le., 
by  constraotioii  of  diima  and  jetties,  to  give  m  cbsnnel  150  £Mt  wide  and  G  ftet 
deep  at  mean  low  water,  '76^  i,  498,  507. 

By  Capt.  A.  N.  Damrell^  for  annual  operations  of  onag-boot,  '79^  629. 
Pr«Je€t«« 

By  Capt.  A.  N.  Damrell,  for  improvement  of  river  in  geneval  by  vemovul  of  anMs, 
lo^,  etc..  and  by  oonetraouon  of  dame  and  jetties,  to  give  a  channel  ^00  leet 
wide  ana  4  feet  deep  at  mean  low  water,  at  an  estimated  oost  of  1389,741, 
'76^  i,  498,  507;  '78^  81. 

Survey. 

1875.  By  Gavin  B.  TuiUe,  '76^  i,  74.    Report,  '76^  i,  499. 


AliEXANDBIA,  liA.,  FAI^LS  AT.— (Bee  Rn>  Riven. ) 


A£iEXABrDBIA  HABBOBt  9EO.  (Mississippi  Rivkr).— Survjst  ov. 
(See  Mississippi  Rivxr  bbtwxxk  Falls  ov  di.  Anthony  and  Cauo.) 

EMfftaeers. 

Chikf  of  Enoinxbrs. 

Report,  '78,  101 ;  '79,  133. 
£nginbebs  in  Chargs. 
Uaj.  F.  U.  Farqohar.    Report,  '79,  1150. 
Estimates. 
By  M^j.  F.  U.  Farqnhar,  for  4  spor  dikes  and  fbr  improvement  of  bar,  |30,946,  '79, 
1150. 
FinaBClal  StatemeMs. 

•79, 1150. 

Pli^sieal  €liaracteii8tlc9. 

Discharge  of  river,  '79,  1150. 
Slope  of  river,  '79,  1160. 

Projects. 

By  Mig.  F.  U.  Farqubar,  for  removal  of  bar  by  constmction  of  3  spnr  dikes  on  the 
right  bank  and  one  on  the  left,  at  an  estimated  cost  of  |30,946,  ^9, 1150. 
Surveys. 
1878.  In  vicinity  of  Alexandria,  '78,  101;  '79,  133. 


AI^IiEOHEIVT  BITEB.-— SURVBT  and  BXAMINATtON  OF. 

Appropriations. 

1879,  $10,000,  '79,  144. 
€oiimierce. 

Of  river  above  Pittsborgh,  confined  to  lumber  and  oil,  requirements  for,  '76^  ii, 

147,  151,  152;  '79,  lS'4. 
Oil,  amount  of,  brought  to  Pittsburgh,  '76^  ii^  153;  '79,  1374.    Transportation  o^ 

by  pipes,  '76^  ii,  148,  151;  '79,  1374.    Cost  of,  '76,  ii,  151. 
Improvement  of  river,  above  Pittsburgh,  not  justified,  '76^  ii,  147,  148.    list  of 

obstructions,  '79,  1377. 
Injury  to  commerce  by  bridges,  '79,  1372,  1375. 
Eairineers. 
Chief  of  Enoinbbrs. 

Reports,  '76,  i,  90;  '7$,  109;  '79,  144,  147. 
Ekoinebrs  ik  Charob. 
M^.  W.  E.  Merrill,  '76,  i,  90.    Report,  '76,  ii,  147;  '79, 1371. 

AiSSISTANTS. 

Lieut.  F.  A.  Mahan,  '76,  ii,  147.    Report,  '76^  ii,  149, 
J.  V.  Hoag,  '76,  ii,  147. 
T.  P.  Roberts,  '79.  i:f72. 
Estimates. 
By  Mfikj.  W.  E.  MerrilL  of  project  for  lock  and  movable  dam  at  Pittsburgh,  1289,664, 
•76,  ii,  149. 
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AliUBOHBBnr  BOTEK-Contimiei. 

Bfltfmates— Continiied. 
Plan  for  improying  river  from  nootli  to  Froetporit  by  p«nii«ient  dftma  with  looks. 

|766,1S2 :  '76^  ii,  140. 158;  '79, 137& 
By  Mai.  W.  £.  Menill,  ror  temporary  improvement  by  removal  of  obstnietions, 

•51,425,  '79,  144,  1;^2,  1376. 

Fiaaacial  StatemeBts* 

'79,  144 

Pliyrical  ClianMieitetlcs. 

Fall  of  river  ficom  Freeeport  to  month,  '76,  ii,  147.    Tribntariea  o^  '76^  ii,  160L 
River  oonsiats  of  alternate  pools  and  shoals,  '76^  ii,  150.    Conformation  of  bot- 
tom at,  '76^  ii,  147,  152.    General  description,  '79, 1373. 
Plans. 
By  Mai,  ^*  £•  MerriU,  from  month  to  Freesport^  90  miles,  by  slack- water  navi|»tion, 
consistinff  of  5  dams  and  looks,  with  an  average  lift  of  11  fbet;  locks  wO  feet 
by  50  feet;  tstimated  cost,  |765>132»  '76^  ii,  149. 
Projects. 
By  MaJ.  W.  £.  Merrill,  for  improvement  of  river,  from  month  to  npper  limits  of  city 
of  Pittsburgh,  8A»  miles,  to  a  minimum  depth  of  6  feet,  by  look,  with  movable 
dam;  navigable  pass  of  dam,  200  feet  wide;  look,  300  feet  by  50  feet  by  6  feet; 
approximate  estimate,  1260,564,  '76^  U,  14d,  149. 
By  M^.  W.  £.  Merrill,  for  temponury  improvement  by  rectification  of  channel  by 
wingndams  and  removal  of  obstructions,  '79,  1377. 
Smrveys. 
1875,  m  vicinity  of  Pittsburgh.  '76^  i,  90,  ii,  147, 149,  and  examination  from  Pitts- 
burgh to  Freesport,  '7C  ii,  147,  1^.    From  Pittsburgh  to  French  Creek,  '78^ 
109;  '79,  1371. 

[L.  Y.  8.] 


AI#PElfA  HABBOB,  Tlmnder  Bay*  IHicli.— iMPROYsaffiirr  of. 
AppropriatioBS. 

187(L  K500,  '77,  111,  142,  934. 

No  mrther  approj^riations  needed,  '78^  196,  1235. 
€oHunerce.  ^ 

Statistics,  '71,  159;  '76,  ii,  549;  '77,  934;  '78, 1236. 
Contracts* 

ld77.    Thomas  M.  Hubbell,  dredging,  at  17  cents  per  cubic  yard,  '7&  1236. 

Abstract  of  bids,  '78^  1236. 
Eagineers. 

Chief  of  Enoinebrs. 
Reports,  '70,  32,  44;  '71,  42;  '76^  i,  106;  '77, 110;  '78^  126. 

fiKGIITEEBS  IN  CHARQE. 

Capt.  F.  U.  Farquhar,  1870.    Reports,  '71, 158;  '77,  933.    Mid'  <^-  Weitzel,  1874. 


uapt.  r.  u.  Jtarqunar,  107U.    Keports,  '71, 150;  '77, 

Reports,  '76^  548;  '77,  933. 
MaJ.  Franklin  Harwood,  in  1878.    Report,  '78,  1235. 


Assistant. 
H.  A.  Ulffers.    Reports,  '78^  ii,  546. 


By  M^jor  Farquhar,  for  pier  extension,  •53,496.30,  '71,  159. 
By  MiOor  Weitzel,  ior  drodging,  $4,764,  '7^  U,  548;  |4,^  '77,  934. 
Financial  Statements. 

■77,  934 ;  '78,  126,  1236. 
Operations. 

1877-78.  Dredging  by  eontraot,  oompleted,  '78^  126, 1235. 
Piiysieai  Citaracteristies. 

'71,  158,  l&i. 
Plans. 

By  Major  Farquhar,  for  crib  piers  20  feet  wide,  and  pier-head  eribs  32  feet  wide, 
•71,159 
Private  and  Corporate  Work. 

The  Alpena  Harbor  Improvement  Company  expended  $40,000  in  piers  and  dredging; 

collecting  toll  from  vessels  drawing  over  4  feet  of  water,  '71,  42,  168,  IS9. 

Private  parties  expended  in  1875,  $3^000  in  dredging,  '76^  ii,  548. 
Projects* 
By  Major  Weitzel,  for  dredging  channel  200  feet  wide  by  13  feet  deep,  a  distance  of 

1,100  feet  ont  from  the  pier,  '76^  ii,  548;  '77, 110. 
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AliPENA  KABBOB,  Thvnder  Bay,  m«b.— Continaed. 

Surveys. 

1870.  Under  directifm  of  Mai.  F.  U.  Farqnhar,  '71,  15R,  159. 

1875.  Under  direction  of  Mig.  Q.  Weit^el,  by  H.  A.  Ulffera,  '76^  i»  106.    Report, 
'76^  iii  548. 


AliSEA  BITEB  AND  BAT.— SuavBT  of. 

Coounerce* 

StaliBtios  of.  '79,  1H19,  1613. 

EnKineers. 

CUIBF  OF  EnQINKEBB. 

Reports,  '76,  i,  116;  '78;  139;  '79,  183. 
Engixebrs  in  Charob. 
Maj.  N.  Michler,  1876,  '76,  !>  116.    Report,  '76^  ii.  644. 
M^j.  J.  M.  Wilson,  1878  to  1679,  '78,  138;  '79,  m.    Report,  '79,  1810. 

AsaSTANTS. 

G.  F.  Cramer,  '76,  ii,  645. 

R.  A.  Habersham,  '79,  1810.    Report,  '79,  181S. 
Pliysical  Cltaracteiistics. 

Deecription  of,  '76,  ii,  645;  '79,  1810.  1811, 1812. 
Sorveys* 
1875.  Examination  by  G.  F.  Cramer,  '76,  i,  116,  ii,  645. 
l>^8-79.  Snrvey  by  R.  A.  Habersham,  '78,  139 : '79,  183, 1810. 
1879.  Survey  ordered  of  harbor  and  bar,  *79,  163. 


AliTON  BABBOB,  IIi(>M  Mississippi  BiTer.~<See  Mississippi  River 

BBTWEBN  FaIXS  OF  ftf.  AOTHONT  AND  CaIRO.) 

A  ppropriations. 

1872,  for  improvement  of  river  between  months  of  IlUnois  and  Missonri  Rivers, 

|%,0{^.    Allotted  to  Alton  Harbor,  '72, 55 ;  '73,  442 ;  '74,  i^  324 :  '76^  i,  645. 
1874,  for  improvement  of  river  between  IllinoiB  and  Ohio  Rivers,  $200,000,  of  whieh 
$15,000  was  aUotted  to- Alton  Harbor,  *74,  i,61,  324,  325,  331 ;  '75»  i,  447,-4dl; 
'76  i,  645. 
€oHunerce« 
Danger  of  dostmction  of  harbor,  '68»  371,  372.    Importuice  of  harbor,  '68»  377,  379; 
'71,318;  '72,351. 
Contracts.    ( See  also  Proposals. ) 

1872.  W.  Jolmson,  for  constmction  of  EDis  Island  dam,  '73,  446. 
Enyiaeers. 
CniBP  OF  Ekginbbbs. 

Reports,  '71,  58;  '72,  54;  '74,  i,  60. 
Board  of  Enoineebs. 
1872.  Convened  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Merameo  River,  with  a  view  to  the  improvement  of  Alton  and  St.  Louis 
Harbors  *    *    •    *    •    *^  »72,  54,  358.    Recommend  improving  Alton  Harbor 
by  closing  channel  west  of  Ellis  Island  by  low  dike  '72,  54,  361,  .366. 
(Lieutenant-Colonels  Newton  and  Raynolds,  Majors  Warren  and  Merrill,  Captain 
Allen.) 
Enoineebs  in  Charge. 
Msg.  O.K.  Warren.    Report, '68»  370.    Relieved  May  31. 1870,  by 
Lieut.  Col.  W.  F.  Raynolds.    Reports '71,  312;  '72,  348.    Relieved  Jannary  1, 

1873,  by 
Col.  J.  H.  Simpson.    Reports,  '74,  i,  324 ;  '75,  i,  477 ;  '76,  i,  635 ;  '77,  504. 
Assistants. 
H.  C.  Long.    Report,  '68»  371. 
Capt.  C.  J.  Allen.    Reports,  '71,  314 ;  '72,  350. 
R.  £.  McMath.    Report,  '73,  445. 


By  H.  C.  Long,  for  improving  Alton  Harbor  Dy  high  dike,  closing  channel  west  of 

Ellis  Island,  $112,000,  '68,  370,  371,  376;  '72,  36L 
By  Capt.  C.  J.  Allen,  for  low  dike  closing  same  channel,  $14,662,  '71,  318,  337 ;  *72, 

361. 
By  Board  of  Engineers  (see),  for  high  dike,  $75,000,  for  low  dike,  $40,000,  '72,  55, 

361,  366 ;  '73,  53,  446;  '76^  i,  645.    Cost  completed,  $31,368;  '76^  i,  635. 
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ALTON  HARBOR,  ILIi.,  Mississippi  River-Continued. 
Financial  Statements. 

'73,  5;^,  446;  '74,  i,  331;  '75,  i,  66,  481;  '76^  i,  644. 
Operations. 

l87-i-73.  On  EUis  dam,  '73.  53,  445. 

1673-74.  Continued  operations  at;  material   purchased  in  open   market;   hired 

labor,  '74,  i,  60,  324. 
1874-75.  Completion  of,  at  height  of  10  feet  above  low  water;  cost  $31,368,  '75, 1, 

65,  477  ;  '77,  634. 
Pliysical  Cliaracteristies*    (See  Mississippi,  between  Falls  of  St.  Anthony  and 

Ohio.) 

Projects. 

By  H.  C.  Long,  for  improving  Alton  Harbor,  by  closinff  slough  west  of  Ellis  Island, 
by  timber,  brush,  and  stone  dike,  about  1,200  feet  long,  10  feet  high ;  estimated 
cost,  $112,000,  '68,  371,  376.    Approved  by  M%jor  Warren,  '68,  371. 

By  Lieut.  Col.  W.  F.  Raynolds  recommends  low  dike,  '71,  5d,  318,  3-20;  '72,  355. 

Approved  by  Board  of  Engineers,  and  recommended  as  deserving  immediate  atten- 
tion ;  estimated  cost,  $40,000, ' 72, 54, 361.  Necessity  of  protecting  head  of  island, 
'73,  446 ;  work  began  September,  1872.  Details  and  method  of  construction, 
•73,  444.  Completed  (1874)  to  height  of  10  feet  above  low  water,  '75,  i,65, 
447 ;  '77,  6:%.  See  map  of  Alton  and  vicinity,  '73,  443. 
Proposals. 

1872,  for  EUis  Island  dam,  '73,  447. 
Sarvey^s. 

1868,  '68.  371 ;  '69,  43,  188. 
1870,  '71,  58,  312,  314 ;  '72,  350. 
Early  surveys  at,  '71,  316,  321. 
Maps. 
Of  Alton  and  vicinity  '73,  443. 

[L.Y.S.] 


AMITE  RITER,  IiA.-~<3^  P^'^s  and  Bayou  Manohac,  etc.) 
AIVOEUIVA  RITER,  TEXAS.— (See  Neches  River.). 


ABTNAPOIilS  HARBOR,  MD.— SuRVEr  of. 

Commerce. 

Benefit  of  proposed  improvement,  '79,  578,  579. 
Defense. 

Strategic  value  of  Annapolis  Harbor  in  defense  of  Washington,  '79,  578,  579» 

Eai^inc^rs* 

Chief  of  Engineers. 

Reports,  '78,  69;  '79,  81. 
Engineer  in  Charge. 

Msy.  W.  P.  CraighiU,  1876  to ;  '78,  69.    Report,  '79,  574. 

Assist  ANTS 
Capt.  C.B.Phillips,  1876.    Report,  '79,  578.    Capt. J. W. Cuyler,  1878-79^;  '79, 
574.    Report,  '79,  575.    John  L.  Seager,  '79,  574. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 
General  description,  '79,  575,  576.    Bars  at  mouth  of  harbor,  '79,  576.    Tides,  '79, 
574,  575. 

Plans. ._.. 

con- 
estimated 
light  shore  groins  or  deflectors  to 
maintain  channel,  at  an  estimated  cost  of  $17,000,  '79,  575. 
By  Major  CraighiU,  an  estimated  expenditure,  per  annum,  of  (10,000  for  dredging, 
'79,  574,  575,  577.    Correspondence  relative  to  proposed  improvement  of  harbor,. 
•79,  577,  578. 

Sarreys. 

1844-^45.  Included  in  Coast  Survey,  '79,  575.    1876.  By  Capt.  C.  B.  Phillips,  an  ex- 
amination.   Report,  '79, 578. 
1878-79.  By  Capt.  J.  W.  Cuyler  and  J.  L.Seager.    Report,  '79,  575. 

4  £N 
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APAIjAGHICOIjA  BIVER  and  bat.— Subtst  and  ufpaovBMBNT  of. 


1874,  $10, 000,  '74,  i,  76,  896. . 
1876,  10, 000,  '75,  i,  81,  ii,  9, 

1878,  8, 000,  '78»  80,  591. 

1879,  5, 000,  '79,  103,  822. 


Appropriatioiis. 

18^,  13, 000,  Act  of  May  23,  1828. 

1830,  2, 000,  Act  of  April  23,  1830. 

1831,  8, 000,  Act  of  March  2,  1831. 
1833,  8, 700,  Act  of  March  2,  18:». 
1838,  10, 000,  Act  of  July  4  and  July  7. 

€oHUiierce« 

Statistics,  '72,  614;  '77,  415;  '78.  591;  '79,  822,  823. 
Bnirteeers. 
Chief  of  Engineers. 
Reports,  '70,  32,  63;  '71,  69;  '72,  63,  64;  '73,  67;  '74,  1,  75;  '75,  i,  81;  '76.  i, 
72;  '77,  71:  '78;  80,  81;  '79,  103. 
Engineers  in  Charge. 
Maj.  C.  B.  Keese,  1870,  '71,  68. 
Capt.  A.  N.  Damrell,  1870,  '71,  68. 

Col.  J.  H.  Simpson,  1870  to  1873.    Reports,  '71,  577;  '72,  583,612. 
Lieut.  Col.  W.  F.  Raynolds,  ltf73,  '73,  66. 

Capt.  A.  N.  Damrell,  1873  to .    Reports,  '73,  698;  '74, 1, 896;  '75,  ii,  9;  •76» 

i,  494;  '77,  414;  '78^  590;  '79,  821,  823. 
Assist AifTS 
Capt.  A.  N.  Damrell.    Reports,  '72,  613. 
C.  F.  Trill.    Report,  '72,  620. 
Walter  Griswold,  '73,  698. 
M.  J.  Mack.    Report,  '73,  698. 
P.  J.  Quattlebaum.    Report,  '79,  824. 
Estimates* 
By  Colonel  Simpson  and  Captain  Damrell,  for  improvement  at  river  mouth  by  an 
11-foot  channel,  100  feet  wide,  f  100,000;  for  an  11-foot  channel,  200  feet  wide, 
f  185,000;  the  former  recommended,  '72,  584,  612; 
Various  estimates  submitted  by  C.  F.  Trill,  '72,  613,  623. 
By  Captain  Damrell  and  Mr.  Mack,  for  river  improvement,  |80,333,  '73,  696,  699. 
By  Captain  Damrell,  for  an  11-foot  channel  at  nver  mouth,  $100,000,  '79,  823. 
By  P.  J.  Quattlebaum,  for  an  11- foot  channel  at  river  mouth,  $85,000,  '79,  824. 
Expenditures. 

'71,  578;  '72,  584;  '73,  698. 
Financial  Statements. 
'72,  584 ;  '73,  698;  '74,  i,  76,  896;  '75,  i,  81,  ii,  9;  '76^  i,  72,  494;  '77,  71,  415;  '78^ 
80,591;  '79,  103,822. 
Operations. 
History  of  operiktions  from  1874  to  1879,  '79,  821. 
1838.  Dredging  through  the  bar,  '72,  619. 
1874-75.  ^moval  of  rafts,  snags,  etc.,  and  straightening  the  channel  at  Moccasin 

Slough,  '75,  i,  81,  ii,  9. 
1875-76.  Improving  channel  at  Moccasin  Slough  and  Styx  Biver,  '76,  i,  72,  494. 
1876-77.  Removal  of  rafts  and  stumps  at  Moccasin  Slough,  '77,  71,  414. 
1877-^78.  Snags,  logs,  etc.,  removed,  a  dam  130  feet  long  built,  and  486  cubic  yarda 

of  earth  removed,  '78,  80,  591. 
1878-79.  Snags,  rafts,  and  overhanging  timber  removed  at  various  points  along  the 
river.    Cnipola  cut-off  opened,  "79,  103,821. 
Pliysieal  Cliaracteristics. 
•72,  618,622;  '73,  693;  '79,  824. 
Plans.    (See  Estimates  and  Projects.) 
Various,  submitted  by  C.  F.  Trill,  '72,  612»622. 
By  Captain  Damrell,  for  dredging  bar  at  river  month,  '79,  823. 
Projects. 
By  Colonel  Simpson  and  Captain  Damrell  for  dredging  an  ll*foot  channel  through 

the  bar  at  mouth  of  river,  '72,  63,  584,  612,  619. 
By  Captain  Damrell  for  removing  snags,  etc.,  and  giving  a  6-foot  channel  in  river, 
'73,  698;  '74,  i,  896;  '75,  ii,  9;  '78»  591. 

Surveys. 

1871.  under  direction  of  Colonel  Simpson,  by  Captain  Damrell  and  C.  F.  TriU,  '71, 

577.    Reports,  '72,  584,  612,  613,  620. 
1872-^73.  Under  direction  of  Lieutenant-Colonel  Raynolds  and  Capt.  Damrell,  by  M. 

J.  Mack.    Report,  '73,  698. 
1879.  Under  direction  of  Captain  Damrell,  by  C.  J.  Quattlebaum.    Reports,  '79, 823, 
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APPOniATTOX  BITJBB,  TA*,  from  Petersbwrv  to  movtb.— Im- 

PROVIEMENT  OF. 

Appropriatloiis. 

1871 150,000/71,74,606. 

1872 40, 000, '72.  70,  602. 

1873 30,000, '73,  76,  782. 

1874 30,000,  '74,  i,  86,  ii,  47. 

1875 30,000, '75,  i,  89:  ii,  84. 

1876 30,000, '76,  i.  65,  306;  '77,61,292. 

1878 30, 000, '78,  67,  465. 

1879 20, 000, '79,  79,  522. 

Total 1260,000,  '79,  524. 

By  act  of  Angast  30,  1852,  |45,000  was  appropriated  for  improvement  of  the  James 

and  Appomattox  Rivers  below  Riohmond  and  Petersburg,  '66^  1,  7. 
List  of  appropriations,  '74,  ii,  46. 
Gommerce. 

Statistics,  '72,  693;  '74,  ii,  48;  '76,  i,  308;  '77,  294;  '78^  466;  '79,  522. 
Contracts. 
1871.  6.  U.  Ferris,  dredging  150,000  onbic  yards,  '72,  699.— 1873.  0.  H.  Ferris, 
dredging,  at  24f  cents  per  cubic  yard,  '74,  ii,  47. — 1874.  G.  H.  Ferris,  dredging, 
at  20  cents  per  cubic  j^ard,  '75,  ii,  85. — 1875.  G.  H.  Ferris,  dredging,  at  12^  cents 
per  cubic  yard.  '75,  ii,  86. — 1876.  G.  H.  Ferris,  dredging,  at  15^  cents  per  cubic 
yard,  '76,  i,  307;  '77,  291.-1872.  Albany  Dredging  Company,  drednng,  '73, 
784.— 1871.  B.  S.  Burch,  dredging  50,000  cubic  yar£,  '72,  6^ '73,  784.— 1876. 
W.  H.  Beard,  dredging,  at  30  cents  per  cubic  yard,  '77,  291,  2SK2. 
EH{[iiiocnu 
Chibf  of  Engineers. 
Reports,  '66,  i,  7;  '70,  31,  68;  '71,  73;  '72,  70;  '73.  76;  '74,  i,  86;  '75,  i,  89; 
'76,  i,  65;  '77,  60;  '78,  66;  '79,  78. 
BoABD  OF  Engineers. 
A  commission,  appointed  in  1852,  reported  a  plan  for  improvement,  8.  Doc.  1, 

35,  1.    Part  ii,  394. 
Convened  August  29,  1870.    Recommended  adoption  of  much  of  the  work  done 
bv  private  and  corporate  authority,  under  plan  of  Mr.  H.  D.  Bird.    Modified 

Slan  in  regard  to  future  work.    Report,  '74,  ii,  50.    Reconvened  at  Baltimore 
November  19,  1870.    Recommended  a  channel  60  feet  wide  by  12  feet  deep,  with 
dikes,  strengthening  existing  dikes,  riprapping,  and  dredging.    Report,  '74^  ii, 
53. 
(Col.  J.  H.  Simpson,  Lieut.  Col.  John  Newton,  and  MaJ.  W.  P.  Craighill.) 
Engineers  in  Charge. 
Mjg.  William  P.  Craighill.    Reports,  '78,  463 ;  '73,  784 ;  '74,  il,  47 ;  '75,  ii,  86 ;  '76, 
i,  307:  '77.  292.  j 

Capt.  Cnarles  B.  Phillips,  1878,  in  temporary  charge.    Report,  '78,  463. 
Mig..W.  P.  Craighill,  1879.    Report,  '79,  521. 

H.  D.  Bird.    Reports,  '72,  693;  '73,  784;  '74,  ii,  47;  '75,  U,  86;  '76,  i,  307;  '77, 

292 ;  '78,  465. 
Capt.  James  W.  Cuyier.    Reports,  '79,  522, 524, 525, 526. 
Estimates. 
By  Board  of  Engineers,  for  channel  60  feet  by  12  feet,  $250,000 ;  $125,000  additional 
to  make  the  work  permanent ;  and  $10,000  for  annual  repairs  and  dredging, 
'74,  ii,  54. 
By  Major  Craiffhill,  to  complete  channel  80  feet  by  10  feet,  $153,000,  and  $20,000 

for  annual  dredging  and  repairs,  '74,  ii,  46,  47. 
By  Major  Craighill  and  Captain  Cuyier,  revised  to  completion  of  existing  project, 
$42,000,  '79,  522. 
FinaBClal  Statements. 
'71,  74,  608;  '72,  70,  692;  '73,  76,  782;  '74,  i,  86,  ii,  47;  '75,  i,  89,  ii,  85;  '76,  i,  66, 
306;  '77,  61,  292;  '78,  67,  465;  '79,  79,  522. 
Le09latlon« 
A  joint-stock  company  incorporated  in  1824  by  the  State  of  Virginia  for  improve- 
ment of  the  river,  '74,  ii,  54. 
The  assent  of  the  United  States  given  by  act  of  March  3,  1825. 
Operations. 
History  of  operations,  '73,  784;  '74,  ii,  54-56;  '75,  ii,  86;  '77,  293;  '79,  521. 
1870-'71.  Preliminary  operations,  examination  made,  '71,  608. 
1871-72.  Removal  of  150,000  cubic  yards  from  south  channel ;  dredging  through 
Pnddledock  Marsh,  '72,  70,  692. 
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APPOMATTOX  BITEB,  TA.,  itouk  PetersbHrs  to  moHtli— Conf d. 

Operations — Continned. 

1872-73.  Completion  of  south  channel,  60  to  80  feet  wide  and  10  feet  deep ;  dredg- 
ing in  Puddledock  Cut,  and  completion  of  deflector  250  feet  in  length,  '73,  76, 
782,  784. 

1873-74.  Dredging  in  and  above  Puddledock  Cut;  123,095  cubic  yards  removed, 
'74,  i,  86,  8,  46,  48. 

1874-^75.  Dredging  between  npper  end  of  Puddledock  Cut  and  Petersburg,  '75,  i, 
89,  ii,  84. 

1875-76.  Removal  of  129,270  cubic  yards  by  contract,  '76,  i,  65,  306-308. 

1876-77.  Dredgins  and  construction  of  embankment  by  contract.  Channel  of 
sufficient  depth  for  vessels  drawing  11  feet  of  water  to  reach  the  city,  *77,  292. 

1878.  Removal  of  421  cubic  yards  of  rock  by  blasting ;  construction  of  812  linear 
feet  of  longitudinal  dikes  and  3  wins-dams,  '78,  (%,  464,  465. 

1878-79.  Dredging  of  15,248  cnbic  yards;  repairs,  protection,  and  extension   of 
wing-dams ;  construction  of  dams,  training-walls,  and  dikes,  '79,  78,  523. 
Pliysical  Gliaraeteristlcs. 

Described,  '71,  606-608;  '74,  ii,  50-56;  '79,  529.  Sketch  showing  current  observa- 
tions at  Magazine  Bend,  '78,  464. 

Plans. 

By  Capt.  J.  W.  Cuyler,  for  change  in  direction  of  Jetties  to  oblique,  instead  of 
perpendicular,  to  the  shore,  '79,  524. 
Private  and  Corporate  IVork. 

History  from  1824  to  1870,  '74,  Ii,  54-57 ;  '77,  293. 

Estimate  by  H.  D.  Bird,  engineer  for  Lower  Appomattox  Company  for  a  12-foot 

channel,  ^173,004.15,  '74,  ii,  57. 
Dredging,  etc.,  by  the  city  of  Petersburg,  '71,  73,  606-608;  '72,  692;  '75,  ii,  86; 

'78,   464;    '79,  521.    The  Lower  Appomattox  Company  expended,   in  1870, 

$75,186.70,  '74,  ii,  57. 

Projects. 

By  Board  of  Euffineers,  for  channel  60  feet  by  12  feet,  '71,  73,  606.    Maintaining 

channel  by  dikes  and  riprap,  '74,  ii,  46,  50-^.    Not  carried  out,  '74,  ii,  46. 
By  Major  Craighill,  modified  to  80  feet  by  10  feet,  '74,  ii,  46,  47. 
Surveys. 
An  elaborate  survev  made  a  short  time  before  the  war,  '70,  68. 
1870.  Under  direction  of  Major  Craighill,  '70,  68. 
1873-74.  Under  direction  of  Major  Craighill,  '74,  ii,  46. 


A<|IJIA  €BEEK,  TA.— Improvement  of. 

A  pproprlations. 

1872 $1,500,  '72,  69,  688;  '73,  74,  772;  '74,  84 

1873 2,000, '73,  74,  772;  '74,  i,84;  '75,  i,  SB. 

1875 2,000, '75,  i,  92,ii,  122. 

1878 5,0iJ0,  '78,71,510. 

Total $10,500,  '79,  605. 

List  of  appropriations,  '76,  i,  348;  '77,  i,  a59;  '79,  605. 
Commerce. 

Bequiremeuts  of,  do  not  justify  carrying  out  the  project,  '74,  ii,  37. 
Statistics,  "72,  709,  710. 
Contracts. 
1672.  A.  A.  Dodee,  dredging,  at  15  cents  per  cubic  yard,  '75,  ii,  122. — 1876.  A.  A. 
Dodgo,  dredging,  at  13  ceiit«  per  cubic  yard,  '7C,  i,  348. — 1878.  G.  H.  Ferris, 
dredging,  at  llf  cents  per  cubic  yard,  '79,  604. 
Abstracts  of  bids,  '73,  773;  '75,  ii,  121 ;  '76,  i,  348;  '79,  604. 
Eni^neers. 
Chief  of  Engineers. 
Reports,  '71,  76;  '72,  69,  71;  '73,  74;  '74,  i,  84;  '75,  i,  92;  '76,  i,  67;  '77,  64; 
'78,71;  '79,84. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill.    Reports,  '71,  620;  '72,  688.  707 ;  '73,  771;  '74,  ii,  37. 
Relieved  by  8.  T.  Aert,  U.  8.  C.  E.,  in  Jnly,  1874 ;  '75,  u,  110.    Reports,  '75,  ii, 
121;  '76,  i,  348;  '77,  359;  '78,  510;  '79,  603. 
Assistants. 
Capt.  Chas.  B.  Phillips,  survey  under  immediate  supervision  of,  '72,  707.    Re- 
ports, '72,  708. 
J.E.  Weyss  and  O.Thompson;  '72,  707,708. 
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A<|VIA  CREEK,  TA.— Continaed. 
Estimates. 

By  Captain  Phillips,  for  51,667  cable  yards  of  dredging  and  972  rods  of  wattling, 

$13,505.14;  '72,  707,709.    Increased  by  Major  Craighill  to  $18,000,  '72,  69,  71, 

688,  708;  '73,  74,  771;  '75,  ii,  121. 
Increased  by  8.  T.  Abert,  U.  8.  C.  E.,  to  (20,000,  '76,  i,  67,  348.    To  complete  existing 

project,  114,500;  '77,  64,  359.    The  work  reported  completed,  '79,  84,  605. 
Financial  Statements. 

•72.  69,689;  '73,  75,772;  '74,  i,  85,  ii,  37;  '75,  i,  92,  ii,  121;  '76,  i,67, 348;  '77,  359; 

'78.  71,  510;  '79,  84,  605. 
Operations. 

1874-75.  Dredging  commenced  in  October  and  closed  in  December,  1874;  17,576 

cubic  yards  were  removed,  '75,  ii,  122. 
1875-76.  Dredging  commenced  August  4,  1875,  and  closed  September  22, 1875 ;  the 

channel  begun  in  1874  was  completed  40  feet  wide  and  4  feet  deep,  and  a  por* 

tion  widen^  to  80  feet,  '76,  i,  348.    Work  suspended  from  1876  to  1878,  '78,  71. 
1878-79.  Channels  were  completed  by  dredging  5  feet  in  depth  and  50  feet  in  width, 

being  all  that  the  requirements  of  commerce  demanded,  '79,  84,  605. 
Piiysical  Cliaracteristics. 

Described,  '72,  708,  709;  '74,  ii,  37;  '75,  i,  92. 
Projects. 

By  Captain  Phillips,  and  concurred  in  by  Ms^jor  Craighill,  for  dredging  a  channel  40 

feet  wide  by  6  feet  deep  from  the  "  Narrows  "  to  the  6-foot  curve  below  the  new 

railroad  bridge,  and  wattling  the  channel  banks  from  the  ^'Narrows''  to  the 

bridge,  972  rods,  '72,  69,  71,  688,  708,  709. 
By  Major  Craighill,  to  expend  appropriation  of  1872  in  dredging  a  channel  20  feet 

wide  by  4  feet  deep  from  the  draw  in  the  railroad  bridge  toward  the  "Narrows" 

as  far  as  practicable,  '72,  69, 689.    Completion  of  not  justified  by  the  want«  of 

commerce,  '74,  i,  37.    Modified  by  S.  T.  Abert  to  50  feet  wide  and  5  feet  deep, 

'78,71,510;  '79,84,604, 
Sorveys. 
Ordered  by  act  approved  March  3,  1871,  assigned  to  Major  Craighill,  and  made 

under  his  direction  and  the  immediate  supervision  of  Captain  Phillips;  '71, 

76  620  *  '72    69  71  688. 
By  J.  fe.  Weyss  and 'G.Thompson,  in  June  and  July,  1871,  '72,  707,708;  '73,  74, 

771;  '74,  i,  84;  '75,  i,  92,  ii,  121. 


ARANSAS  PASS,  TEX.— (^^  Corpus  Christi  and  Aransas  Pass.) 


ARCHER'S  HOPE  RITER,  TA. 

Survey  ordered  by  act  of  March  3,  1879,  '79,  95. 


ARKANSAS  RITER.— (See  also  Western  Rivers.) 


ARKANSAS  RITER  at  Fort  Smith,  and  IVom  Fort  Smith  to 
IViGbita,  Kans.,  (or  mouth  of  the  Little  Arkansas  River).— Impuovb- 

M£NT  OF. 

Appropriations. 

•1876,  $10,000,  '77,  80.  j      tl879,  $20,000,  '79,  125. 

1878,    10,000, '78,  92.  I 

Commerce. 
J ustitication  of  Improvement,  '78,  658;  '79,  126. 
ObstractioDB:  Bridges  not  provided  with  draws,  '79,  1085. 
Statistics,  '77,  501 ;  '78,  658;  '79,  1081,  1082. 

*  Allotted  from  appropriat^ion  for  improvement  of  the  Mississippi,  Missouri,  and  Ar- 
kansas Rivers. 

+ Appropriation  of  1879,  for  improvement  of  Arkansas  River,  between  Fort  Smith  and 
Wichita,  Kans.,  '79,  125. 
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ARKANSAS   BITEB  at  Foil  Smith,  and  ftown  Fort  Smitli  to 

IVIetaitay  Kans.— Continued. 

Dotf<BllflO« 

Forts  Gibson.  Indian  Ter.,  and  Smith,  Ark.,  in  yioinity,  '77,  501;  '78»  656:  '79, 
1081,  1082. 

Ensiaeers. 

Chief  of  Engineers. 

Eeports,  '77,  80 ;  '78,  92,  93 ;  '79, 125,  126,  127. 
Engineer  in  Charge. 

Maj.  Charles  R.  Sater,  18n— .    Reports,  '77,  501;  '78,  658;  '79,  1081,  1085. 

A  flfll  HTA  NTfl 

Capt.  D.  W.  Wellman,  1877-'78,  '78,  658.    Report,  '78;  659. 
J.  H.  Curtis,  1877-78,  '78,  658. 

J.  D.  McKown,  187&>79,  '79,  1085.    Report,  '79,  1066. 
Estiotates.    (See  Projeets. ) 
Financial  Statements. 

'77,  80,  501;  '78,  92,  658;  '79,  125,  126,  1061,  1082. 
Operations. 
1877-'78.  1,800  feet  of  dike  constructed,  including  100  feet  of  shore  protection,  '78^ 

660. 
187&-79.  Dike  extended  400  feet,  strengthened  and  repaired,  '79,  1081. 
Method  of  constructing  dikes,  '78,  659,  660. 
Physical  Cliaracterlstics. 
General  description,  '79,  1086-1088.    Bar  obstructing  free  access  to  city  landing  at 
Fort  Smitn,  '77,  501.    Cli^nge  in  river  due  to  construction  of  dikes  '78;  661. 
Rooks  and  snags  in  channel,  '79,  1085-1087. 
Projects. 
By  M%j.  C.  R.  Suter,  for  improyement  of  river  at  Fort  Smith,  by  means  of  a  dike  of 
brush  and  stone,  extending  1,100  feet  out  from  left  bank,  and  from  its  outer  end 
a  longitudinal  dike,  600  feet  in  length,  extending  down  stream ;  thus  to  force 
main  channel  towards  rieht  bank,  ana  so,  by  deepening  the  crossing  over  the 
bar,  to  render  the  city  landings  accessible,  '78;  658.    To  widen,  raise,  and 
strengthen  dam  at  Foit  Smith,  to  ^ve  a  uniform  height  of  8  feet  above  mean 
low-wate^  '78,  658.    Success  of  tlus  project,  '79,  1082.    For  removal  of  rocks, 
snags,  and  other  obstructions  from  the  river  generally  at  an  estimated  cost, 
originaUy,  of  $900,000,  subsequently  reduced  to  $100,000,  '79,  1081,  1086,  1088. 
Snrveys. 

1877.  Under  directions  of  Maj.  C.  R.  Suter,  '78^  659. 

1878.  By  J.  D.  McKown,  an  examination  of  Arkansas  River  from  Fort  Smith,  Ark., 
to  mouth  of  Little  Arkansas  River  at  Wichita,  Kans.    Report,  '79,  1085,  1086. 

Maps. 
Plans  for  brush-dike,  '78,  658.    Map  Qf  Arkansas  River  at  points  of  improvement, 
'78^660. 


ARKANSAS  BIVER  at  Pine  BlnlR^.— Survey  ordered  by  act  of  March 

3, 1879,  '79,  127. 


ABOOSTOOK  B1¥£B,  ]IE£.— Survey  of. 
Commerce. 

Beneiit  local,  '74,  ii,  327. 
Engineers. 

Chief  of  Engineers. 

Reports,  '73,  106;  '74,  i,  116;  '79,  52. 
Engineer  in  Charge. 
Lieut.  CoL  George  Thom,  1872  to  1879,  '73,  106;  '74,  i,  116,  '79,  52.    Reports,  '7*. 
ii,  327. 
Assistant. 
S.  Haagensen,  '74,  ii,  327.    Report,  '74,  ii,  328. 
IE  fltlmates« 
By  Lieutenant-Colonel  Thom,  for  a  channel  50  feet  by  2  feet,  $50,000,  '74,  ii,  327, 

329,  :sao. 

Physical  Characteristics. 

Description  of,  '74,  ii,  ^7, 329. 
Water  stages,  '74,  ii,  328. 
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AliOOSXOOK  BimEB,  SEE.— Contmaed. 

* 

Physical  Cliaracteristics— Continned. 

NaTif^tion  limited  to  a  short  period  of  the  year  by  obstractions  at  low  water,  '74, 
ii,328. 

liist  of  obfltmctionsy  '74,  ii,330,  331. 
Plans. 

By  Lieatenant-Colonel  Thorn,  for  a  channel  50  feet  wide  by  2  feet  deep  at  low  water, 
from  the  international  boundary  to  Masardis,  69  miles,  '74,  ii,  327,  328,  629,  330. 
Sarveys. 

1872.  By  S.  Haagensen,  '73,  106:  '74,  i,  116,  ii,  327.328. 

1876.  Ordered  mm  international  boundary  to  Masardis,  '79,  52. 


ASHEPOO  RITEB,  H*  €•— Improvement  of. 
Appropriations* 

1872.  $1,300,  '73,  69. 

CoBtraets. 

1872.  With  J.  Griffin  for  remoying  obstructions,  '73, 733.    Abstracts  of  bids,  '73, 734. 
Enirtneers. 
Chief  of  Exoineebs. 

Beports,  '73,  69. 
Enoineee  in  Chaege. 
Maj,  Q.  A.  Gillmore,  '73,  69.    Report,  '73,  733. 
Fiaaocial  Statemeats. 

'73,  69. 

OperatloBS. 

1872-'73.  Obstructions  consisting  of  a  small  schooner  and  a  large  quantity  of  logs 
and  piles  removed,  so  as  to  give  a  low-water  depth  of  10  feet,  '73,  69,  733.        , 
Projects. 
For  removal  of  obstructions  placed  in  the  channel  during  late  war,  '73,  733. 


▲SmLAND  HABBOB,  ITIS.— Survey  ordered  by  act  of  March  3, 1879,  '79, 155. 


ASflULIiir  BITE  By  S.  €•— Survey  of. 
Conunerce. 

Interest  of  commerce,  local,  '73,  756. 
fiavineers. 

Chief  of  Engineers. 
Reports,  '73,  70. 

Engineer  in  Charge. 
M^j.  Q.  A.  GiUmore,  1873,  '73,  70.    Reports,  '73,  756. 
Estimates. 

By  Major  Gillmore,  for  dredging  25,000  cubic  yards,  $10,000,  '73,  756. 
Pbysical  Characteristics. 

Description  of,  '73,  756. 
Plans. 

By  M^jor  Gillmore,  to  dredge  a  cbannel  across  the  bar  at  Accabee,  1,800  feet  by  150 


I,  to  areog 
feet  by  10  feet,  '73,  756. 
eys. 
1873.  Survey  completed,  '73,  70,  756. 


SwrvcTS. 

\.  Si 


ASHTABUliA  HABBOB,  OHIO.— Improvement  of 
Appropriations. 


185^6 fl-2,000  00,  '66,  iii,  32, 

1828 2,403  50,  '66,  iii,  32. 

1829 6,940  25,  '66,  iii,  32. 

1831 7,015  00,  '66,  Ui,  32. 


1832 $3,800  00,  '66,  iii,  32. 

1833 3,400  00,  '66,  iii,  32. 

1834 5,000  00,  '66,  iii,  32. 

1835 7, 591  00, '66,  iii,  32. 
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ASHTABULA  HARBOR,  OHIO-€ontinaed. 


Appropiiatioiis— Oontinaed. 

185? |8, 000  00, '66,  iii,  32. 

1838 8,000  00, '66,  iii,  32. 

1844 5,000  00, '66,  iii,  32. 

1852 10, 000  00, '66,  ui,  32. 

1853 42  64, '66,  ui,  32. 

1866 24,708  82, '66,  iii,  32. 

1887 54,000  00,  '67,  140. 

1871 15,000  00/71,195. 

1872 15,000  00, '72,  232. 

List  of  appropriations,  '79,  1702. 
Commerce. 
Rapidly  increasing,  '79,  1702. 

Statistics,  '66,  iv,  75;  '67,  232;  '68,  140;  '70,  180;  '71,  195;  '72,  232;  '73.  341; 
'74.  i,  223;  '75,  i,  314;  '76,  ii,  563;  '77,  967;  '78,  1265;  '79,  1702. 

Contracts. 


1873 $16,000  00,  '73,  44. 

1874 35,000  00,  '74,  i,  51. 

1875 25,000  00,  '75.  i,  56. 

1876 5,000  00, '76,    ii,    562; 

•77,  115. 

1878 12, 000  00, '78,  130, 1265. 

1879 9,000  00,  '79,  1702. 

•Total $289,901  21. 


Tear. 


isne 

1866 
1868 
1871 


1873 
1873 

1874 
^874 
1875 

1877 
1877 
1878 
1878 


Name. 


Kenneth  McKenzie 
James  Lo veday 

R.B.  Dodge 

Lee  and  Dunbar 


do 

F.  A.  Seymoar 


Hemenway  &  GS-arfield. . . 
Cartwriffht,  McCordy  Sc  Co 
Case  &  Jennings 


Charles  H.  Strong  . . 

W.H.McCurdy 

Kenneth  McKenzie 
Pratt&Co 


For— 


Price. 


References. 


Materials  and  labor 

do 

^^^s  {ISii:::::: 

Blasting  and  dredging 

rock. 

do 

Dredging  sand 

Drilling,  blasting,  and 

dredging  rock. 

Materials  and  labor 

Iron 

Drilling,  blasting,  and 
dredging  rock  and  sand. 

Materials  and  labor 

Iron   

Timber  and  labor 

Iron   


$0  30 

1  20 

2  25 

$2  75and  0  60 

35 

2  00  and     50 


1  80  and      50 


W,  232,  !?33. 
*67,  232, 233. 

'69,  140 ;  '70,  179. 
'71,193;  '72,232;  '73,341. 


'73,  341. 

'73,  341 ;  '74, 1,  223. 

'75,  i,  314. 
'75,  i,  314. 
'76,1,315;  '7(5,  U,  562. 

'77,967. 
T?,  067. 
'79,  1704. 
'79,  1704. 


Abstracts  of  contracts,  *66f  iv,  74 :  '67,  232,  233 ;  '73,  341 ;  '74,  i,  224;  '76,  i,  814,  815;  '76,  ii,  663. 
AbstraoU  of  bids,  '66,  iv,  14,  15;  '69, 141;  '71, 195;  '73,  341. 
Form  of  bids,  '66,  iv,  13. 
Rejected  bids,  '67,  30,  140. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '66,  iii,  32,  iv,  13;  '67,  30;  '68,  42;  '69.  38;  '70,  49;  '71,  47;  '72,  47; 
•73,  44;  '74,  i,51;  '75,  i,56;  '76,  i,108;  '77,  115;  '78,  130;  '79,  173. 
Engineers  in  Chakge. 

Maj.  J.  D.  Graham,  in  1857.    Report)  S.  Doc.  42,  35tli  Cung.,  Ist  Sess. 

Col.  T.  J.  Cram,  '66,  ii,  41.     Reports,  '66,  iv,  10 ;  '67,  230,  233. 

Mag.  W.McFarland,  1868.     Reports,  '68,  159;  '69,  139;  '70,  179. 

MaJ.  G.  L.  Gillespie,  1871,  '71,  189.    Reports,  '71,  195  ;  '72,  232. 

Maj.  F.  Harwood,  1H7.3,  '73,  42.     Reports,  '73,  340;  '74,  i,  223. 

Lieut.  Col.  C.  E.  Blunt,  1874,  '74,  i,  215.    Reports,  '75,  i,  314 ;  '76,  ii,  562;  '77,  963. 

Maj.  W.  McFarland,  1878.    Report,  '78,  1234. 

Maj.  J.  M.  Wilson,  1878.     Report,  '79,  1700. 

A  SOT  QT*  A  NT 

Capt.  F.  "u.  Farquhar,  '66,  ii,  41,  iv,  10, 11. 

Estimates* 

By  Maj.  Graham,  for  22  cribs,  repairs  and  dredging,  to  complete  the  work,  $38,015.56. 
8.  Doc.  42, 35th  Cong.,  1st  Sess. 

By  Col.  Cram,  for  completion  of  work,  $54,000  additional,  '66,  iii,  4, 32,  iv,  12. 

For  entire  and  permanent  improvement,  completion,  $78,464,  '66,  iv,73. 

By  Capt.  Farquhar,  for  repairs  of  piers  and  dredging,  $20,753.91 ;  for  pier  extension, 
$57,710.28, '66,  iv,  11,12. 

By  Maj.  McFarland,  for  completion  of  the  work,  $2,073.98,  in  addition  to  Colonel 
Cram's  estimate;  for  widening  channel  30  feet  op 40  feet,  $15,000,  '68,  159,  160; 
'69,140;  '70,180. 

By  Maj.  Gillespie,  for  annual  repairs,  $300,  '71,  195;  '72,  232.  For  deepening  chan- 
nel to  14  feet,  $15,000;  '72,  232. 

*  A  discrepancy  of  90  cent«  in  total,  '75,  i,  314 ;  '76,  ii,  562 :  '77.  967. 
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Estimates — Continued. 

By  Migor  Uarwood,  for  extension  of  west  pier  500  feet,  and  dredging,  $65,000;  re- 
pairs to  piersflB^OOO;  prolonging  channel,  $9,000,  '73,  340.  For  completion  of 
work,  $45,000,  '74,  25J3. 

By  Lieut.  Col.  Blunt,  for  completion  of  work,  $20,000;  *75,  i,  314.  For  repairs  to 
piers  and  removal  of  sand-bar,  $5,000,  '77,  967. 

By  Major  Wilson,  for  completion  of  existing  project,  $50,000,  '79, 173,  1702. 
Financial  Statements. 

'67,  148;  '68,  160;  '69,  140;  '70,  180;  '71,  195;  '72,  232;  '73,  342;  '74,  i,  224;  '75, 
i,  315;  '76,  ii,  563;  '77,  968;  '78,  130,  1265;  '79,  173,  1702. 

Operations. 

History  of  operations,  '79,  1700. 

1852-'5i>.  Repairs  and  extension  of  piers,  8.  Doc.  42, 235tli  Cong.,  1st  Sess. 

186&-'67.  Contracts  for  piers  let,  '67,  140. 

1867-'68.  Repairs  and  extension  of  piers ;  8  cribs,  a  total  of  240  feet,  placed,  '68, 
159,  160. 

1868-'69.  Completion  of  pier,  12  cribs,  and  superstructure  built ;  dredging,  '69,  139, 
140. 

186^'70.  Blasting  and  dredging  completed;  channel  60  feet  wide,  '70,  179. 

1B70-'71.  Operations  suspended,  '71,  195. 

1871-72.  Removal  of  4,505  cubic  yards  solid  rock,  and  3,436  cubic  yards  loose  stone 
and  sand.    Channel  widened  30  feet  and  13  feet  deep,  '72,  232. 

1872-'73.  Removal  of  9,306  cubic  yards  rock,  and  4,212  cubic  yards  sand,  '73,  44. 

1873 -'74.  Blasting  and  dredging;  channel  from  harbor  to  lake,  60  feet  wide,  14  feet 
deep,  '74,  i,  223. 

1874-75.  Extension  of  west  pier  by  9  cribs,  270  feet;  10,455  cubic  yards  of  sand  re- 
moved from  bar;  400  feet  of  catch-sand  fence  built,  '75,  i,  314. 

1875-76.  Extension  of  west  pier  190  feet;  channel,  100  feet  by  14  feet,  '76,  ii,  562. 

1876-77.  Repairs  to  piers  and  dredging,  by  open  purchase  and  day  labor,  '77,  967. 

1877-78.  Repairs  to  piers  by  hired  labor.  Extension  of  west  pier  by  contract,  '78, 
130,  1264, 

1878-'79.  Repairs  to  piers,  extension  of  east  pier  80  feet,  and  dredging, '79,  173, 1701. 
Piiysical  €liaracteristies. 

Described,  '67,  140;  '70,  181. 
Plans.     (See  Projects.) 

By  Colonel  Cram,  for  repairs  to  piers,  ignoring  the  "flare,"  and  carrying  them 
parallel  with  each  other  to  12-foot  curve,  and  dredging  7,'329  cubic  yards  of  sand, 
and  7,158* cubic  yards  of  shale  work,  '66,  iv,  13;  '67,  140;  '69,  140. 

By  Migor  McFarland,  for  blasting  and  dredging  channel  from  60  feet  to  full  width 
between  the  piers,  about  100  feet,  '70,  180. 

By  M^or  Gillespie,  for  blasting  and  dredging  channel  to  14  feet  in  depth,  '72, 232. 

By  M^jor  Harwood,  for  extension  of  west  pier  500  feet  to  14  feet  depth  of  water,  re- 
pairing piers  and  lengthening  channel  by  blasting  and  dredging,  '73,  340;  '74, 
i.  223;  '75,  i,  314. 

By  Lieut.  Col.  Blunt,  for  repairs  to  piers  and  dredging,  '77,  967. 

By  Major  Wilson,  for  extension  of  west  pier  400  finear  feet  and  east  pier  600  linear 
feet,  '79,  1701.  ^ 

Surveys. 

1865.  Under  direction  of  Lieut.  Col.  Raynolds,  by  W.  T.  Casgrain,  '66,  iv,  10 ;  '67, 140. 

1879.  Under  direction  of  Major  Wilson,  '79,  1701. 

Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  this  harbor,  '66,  i. 


ATCHAFAIiATA  BAT  AND  BIVER,  LA.— Survey  of. 

Commerce. 

Justification  of  improvement,  '71,  68,  567;  '74,  i,  74,  775,  776. 
STATisncs  of  commerce,  '71,  557. 
Engineers. 
Chief  of  Engineers. 

Reports,  '71,  67;  '73,  66;  '74,  i,  74. 
Engineers  in  Charge. 

Capt.  C.  W.  Howell,  1870  to  1874,  '71,  66:  '73,  66;  '74,  i,  74.    Reports,  '71,  554; 
•74,  i,  771. 
Assistants. 

G.  Dyes,  '71,  67.    Report,  '71,  555. 

F.  P.  Leavenworth,  '71,  771.    Report,  '71,  771. 
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Eftfiniates. 

By  a  Dyes,  for  a  channel  100  feet  by  12  feet,  f  104,800,  '71,  &54. 
By  6.  Dyes,  for  a  channel  150  feet  by  12  feet,  $122,300,  '71,  554. 
By  G.  Dyes,  for  a  channel  200  feet  by  12  feet,  $140,300,  '71,  554. 
By  Captain  Howell  for  removal  of  obatructions  to  the  mouth  of  the  Coartable«i, 
114,000,  '74,  i,  776. 

Pltysical  Characteristics. 

Description  of,  '74,  i.  771,  772,  773. 
Table  of  distances,  etc.,  '74,  i,  771,  772. 
Plancu 
1874.  Of  F.  P.  Leavenworth,  to  remoTC  obstructions,  such  as  snags,  trees,  etc,  tmm 
channel  to  mouth  of  the  Courtablean,  GO  miles,  '74,  i,  775,  776. 
Private  and  Corporate  l¥orl£. 
A  channel  12  feet  deep  from  the  mouth  of  Atchafalaya  River  through  Atchafalaya 
Bay  to  the  Gulf  is  in  process  of  excavation  by  private  enterprise,  '71,  68,  554, 
555. 

Surveys. 

1870.  By  G.  Dyes,  '71,  67,  555. 

1873.  Ordered,  from  mouth  of  Bed  River  down  the  Atchafisdayato  Brashear,  '73,  G6. 

1874.  Completed  by  F,  P.  Leavenworth,  '74,  i,  74,  771. 


ATCHISON,  KANS.— (See  Missouri  Riveb.) 

ATLANTIC  AND  IIUSSISSIPPI  ITATEB  COISIIIUNICATION.— 

(See  Mississippi  to  thb  Atlantic,  etc.) 


AU  SABIJE  BITEB  HABBOB,  imCH.-^lMPROVZMEirr  of. 
ppropriations. 

1867 150,000,  '67,  147.  1872 $10,000,  '72,  207. 

""    "  1876 1, 000, '77,  933. 


1869,  allotment . .    2, 970,  '69,  22. 

1870 15,000, '70,  45. 

1871 10,000, '71,  176. 


1879 7,000,  »79,  160,  1657. 

Total $95,970. 


Commerce. 

Requirements  small,  '66,  iii,  34 ;  iv,  76,  90. 
Increase,  '69, 109;  '70, 153. 

Statistics,  '68,  152;  '70, 153;  '71, 176;  '72,  206;  '73,  291;  '74,  i,  205;  '75,  i,  273; 
'76,  ii,  532;  '78.  1230;  '79,  1658. 
Contracts. 
1867.  Caskin  &  Kimball,  materials  and  labor,  '67,  232,  233 ;  '68. 152.— 1870.  Caskin 
&  Kimball,  saperstracture,  '70, 159. — 1871.  W.  H.  Patten,  superstructnre.     For- 
feited, '71,  176;  '72,  205. 
Abstracts  of  bids,  '67,  152,  155. 
Form  of  bids,  '67,  150. 
Eni^ineers. 
Ghikf  of  Engineers. 
Reports,  '66.  ii,  41,  iii,  8,  34,  70;  '67,  27;  '68,  37;  '69,  22,  34;  '70,  43;  '71,  43; 
'72,  40;  '74,  i,  46;  '75,  i,  51.  53;  '76,  i,  104,  106;  '77,  110;  '78,  128;  '79.  169. 
Engineers  in  Charge. 
Maj.  W.  F.  Raynolds,  1866.    Report,  '66,  iv,  76, 90. 
Col.  T.  J.  Cram,  1867.     Reports,  '67,  147,  149,  157,  230,  233;  '68,  141,  151,  152; 

'69,  107. 
Maj.  W.  McFarland,  1870,  '70,  150. 

Maj.  O.  M.  Poe,  1870.    Reports,  '70,  150, 160, 162;  '71, 175 ;  '72.  204. 
Maj.  G.  Weitzel,  1873.    Reports,  '73,  291 ;  '74,  i,  201 ;  '75.  i,  272,  286;  '76,  u,  531, 

550'  '77  932. 
Maj.  i".  Harwood,  1878.    Reports,  '78.  1229;  '79.  1657,  S.  Doc.  70. 45th  Cong.,  3d 
Sess. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68.  151. 


H.  G.  Roth  well,  '69,  109;  '72.  205.    Reports,  '75,  i,  272,  287. 
Capt.  A.  N.  Lee.    Reports,  '74.  i,  202 ;  '77,  932. 


H.  A.  Ulffers.    Report,  '76.  ii,  550. 
Estimates. 

By  Major  Raynolds,  in  1866,  for  1,800  feet  of  pier  (in  12  feet  of  water),  formed  of 
cribs  30  feet  by  16  feet ;  and  dredging  37,000  cabic  yards,  obtaining  a  depth  of 
12  feet,  $114,754.40,  '66.  Iv,  77. 
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Efltimates— Contmned. 
By  Colonel  Cram,  in  1867,  for  constracting  the  work  on  Major  Raynolds's  plan, 

182,892.72,  '67,  149 ;  for  10  feet  depth  of  water,  ^,3G7,  '67,  147.    For  corople- 

tion,  $20,000,  and  $6,000  annually  for  dredging,  '68»  141. 
By  Major  Poe,  for  annual  dredging,  $3,000,  '70,  lf)3:  for  continuing  the  work, 

$20,000,  '72,  206. 
By  Major  Weitzel,  in  1876,  for  breakwater  off  the  mouth  of  the  harbor,  $900,000, 

'76k  ii,  550. 
By  Major  Harwood,  in  1879,  for  restoration  and  completion  of  harbor,  $^^,000.  '79, 

1657.    Revised  to  $25,000,  '79,  1658. 
Finiuicial  Statements. 
•66^  in,  34 ;  '67,  27 ;  '68,  37 :  '69,  109 ;  '70,  154 ;  '71,  176 ;  '72,  207 ;  '73.  40  :  '74, 

i,  205;  '75,  i,  273;  '76,  ii,532;  '77,  933;  '78,  126,1230;  '79,  109,1658. 
I^ftolatioii. 
Discussion  of  present  laws,  showing  additional  legislation  necessary,  '74,  i,  203. 

Legislation  required  to  prevent  encroachments  on  river  channel,  and  damage 

to  piers,  '74,  i,  202;  '75,  i,  273;  '76,  ii,  531 ;  '77,  933. 

Operations. 

History  of  operations,  '75,  ii,  532. 

1868^69.  30  cribs,  equal  to  900  linear  feet  of  pier,  placed ;  repairs,  '69,  34, 35. 

1869-^0.  Piers  extended  274  linear  feet,  '70,  45. 

1870-^1.  Construction  of  sui>erstructure ;  and  outer  crib  of  north  pier  repaired  and 

replaced.    Extension  of  south  pier,  9  cribs  30  feet  by  16  feet,  '71,  175. 
1871-^3.  Construction  of  superstructure  on  south  pier,  by  purchase  in  open  market 

and  hired  hibor,  '72,  40 ;  '73,  40. 
1873^4.  Repairs,  and  dredging,  '74,  i,  201,205. 

1874-^5.  Repairs,  resurvey  of  river  to  establish  dock  lines,  '75,  i,  272,  286. 
1876-'77.  Operations  suspended  since  1875,  '79,  932,  1657. 

Pltysieal  GliaraGtensties. 

Description,  '66,  iii,  8,  iv,  76 ;  sand  brought  down  by  current,  '67,  149 ;  river  long, 
rapid,  and  full  of  sand,  deposit  of  sand  at  mouth,  '69,  107.    The  10-foot  curve 
advanced  280  feet,  '72,  205 ;  curve  advanced  260  feet,  '73,  291. 
Finns. 

By  Major  Raynolds,  for  1,800  linear  feet  of  crib  piering,  16  feet  wide  by  16  feet  high, 
and  dredginff  to  a  depth  of  12  feet ;  estimated  cost,  $114,754,  '66,  iv,  77. 

By  H.  G.  Roth  well,  for  a  breakwater  f  mile  from  piers,  '73,  291. 
Private  and  Corporate  "Work. 

Private  piers  ii^jured  by  freshet,  '69,  108.    Character  of  work  not  substantial,  '70, 
151.    Damage  to  harbor  from  indiscreet  dredging  by  private  parties,  '72,  205. 
Encroachments  on  river  channel,  '73,  291 ;  '74,  i,  203.    The  necessary  jurisdic- 
tion ceded  to  United  States  by  owners  of  river  fronts,  '79,  169, 1657. 
Projects. 

By  Colonel  Cram,  for  modifications  of  Major  Raynolds's  plan,  depth  of  channel  10 
feet,  adopted,  '67,  147, 149, 151 ;  '69,  107. 

By  Migor  Poe,  for  increase  in  width  of  cribs  to  18  feet,  sheet-piling  the  north  side 
of  river  for  1,000  feet,  '70,  152. 153-158. 

By  Miyor  Weitzel,  for  extension  of  north  pier,  and  dredging  bar  at  mouth  of  river 
as  experiments,  '72,  206;  '73,  291. 

By  Major  Harwood,  for  restoration  and  completion  of  harbor,  S.  Doc.  70, 45th  Cong., 
3d  Sees.,  '79, 169,  1657. 

History  of  projects,  '76,  ii,  532. 
Secretarjr  of  War. 

Conditions  imiK>sed  by  Secretary  of  War  for  bridging  the  river,  '79,  1658. 

1866.  Under  directions  of  Msg.  Ravnolds,  '66,  ii,  41,  iii,  8.    Report,  '66,  iv,  76,  90. 

1868.  Under  direction  of  Colonel  Cram^  resurvey,  '67,  147  ;  '68,  141. 

1872.  Under  direction  of  Major  Poe,  of  a  bar  1  mile  from  the  ends  of  piers,  '72,  206. 

1874.  Under  direction  of  Mcgor  Weitzel,  resurvey  of  river,  and  establishing  dock 
lines,  '75,  i,  272,  286. 

1875.  By  U.  A.  Ulffers,  under  direction  of  Major  Weitzel,  '76^  ii,  550. 
Maps. 

Of  survey  by  H.  G.  Roth  well,  under  direction  of  Mjigor  Weitzel,  in  1874,  S.Doc. 
70,  45th  Cong.,  3d  Sess. 


AUX  BECS  SI€IES|  MIGII.— (See  Frankfort  Harbor.) 
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Appropriations. 

1636 120,000,  '66.  iii,  36. 

1837 15,000,  »66,  iii,  36. 

1838 20,000,  »66,  iii,  36. 

1852 20,000,  '66,  iii,  36. 

1856 100,000,  '66,  iii,  36. 

1864 20, 000, '66,  iii,  36. 

1866 5, 200, '66,  ii,  24,  iii,  23 ;  '67,426;  '70,419. 

1867 75,000,  '67,  420,  423,  426;  '70,  419. 

1868 17, 000, '68,  25, 62, 691 ;  '69,53;  '70,419. 

1869 26,730,  '69,  22. 

1870 42, 900, '70,  69, 420 ;  '71,71,585. 

1871 50,000,  '71,71. 

1872 100,000, '72,  67,680;  '74,  ii,18. 

1873 200,000, '73,  72,701:  '74,  ii,18. 

1874 75,000,  *74,  i,  81,  ii,  18. 

1875 75,000,  '75,  i,  87,  ii,  67. 

1876 75,000,  '76,  i,  62,285;  '77,  59,275. 

1878 75,000,  '78,  65.449. 

1879 160,000, '79,  76,494. 

Total  to  1879.  ..$1, 171, 830. 
Total  to  1875,  inclusive,  $841, 830,  H.  Doc.  120,  44th  Cong.,  Ist  Seas. 
Commerce. 
Statistics,  '66,  iv,  235;  '67,  417;  '68,  689;  '71,  588-590;  '72,  68^-685;  '75,  762; 
'74,  ii,  23;  '76,  286-288;  '77,  276;  '78,  449;  '79,  794. 

Contracts. 

1871.  M.  F.  Brainard,  dredging,  at  28  cents  per  cubic  yard,  '71,  71,  588 ;  '73,  761.— 
1871.  A.  Dodge,  dredging,  '72,  679;  '73,  761.-- 1872.  G.H.  Ferris,  dredging.  '74^ 
ii,  22.— 1873.  Curtis,  Fobes  &  Co.,  dredging,  '73,  761;  '74,  u,  22.--1874.  Curtis, 
Fobes  &  Co.,  dredging,  at  16  cents  per  cubic  yard,  '75,  i,  86. — 1876.  Curtis, 
Fobee  &  Co.,  dredging,  at  9J  cents  per  cubic  yard,  '77,  275. — 1876.  Morris  & 
Cummings,  dredging,  at  12^  cents  per  cubic  yard,  '75,  i,  86. — 1877.  A.  P.  Brown, 
dredging,  at  9^  cents  per  cubic  yard^  '77,  275. — 1878.  American  Dredging  Com- 
pany, dredging,  at  9f  cents  per  cubic  yard,  '79,  494. 
Abstracts  of  contracts,  '67,  419  ;  '68,  691. 

Abstracts  of  bids,  '66,  iv,  235;  '67,  417-419;  '68,  689-691;  '71,  588;  '72,  681;  '73, 
763,  764;  '75,  ii,  67;  '77,  275,276;  '79,  494. 
Engrineere. 
Chief  of  Engineers. 
Reports, '66,  i,  3,  ii,  24, 41,  iii,  23, 36;  '67,  41,42,424;  '68,  25,  62;  '69,  25,62;  '70, 
69;  '71,  71;  '72,  67;  '73,  72;  '74,  i,  81 ;  '75,  i,  86;  '76,  i,63;  ^77,  58;  '78,  64; 
'79,  76. 
Bo/iBD  OF  Engineers. 
An  advisory  board  appointed  by  the  President  at  the  request  of  the  State  of 
Maryland  to  consider  the  pier  and  bulkhead  lines  of  Baltimore  Harbor.    Re- 
port*, '79,497,500. 
(Bri.  Gen.  Humphreys,  C.  P.  Patterson,  U.  S.  C.  S.,  and  Major  Craighill.) 
Engineers  in  Charge. 
MaJ.  H.  Brewerton,  1853,  '66,  i,  37. 

Col.  J.  D.  Graham,  in  1855,  '66,  i,  3.     Report,  '66,  i,  37,  38,  39,  ii,  24. 
Maj.  W.  P.  CraighUl,  1866,  '66,  ii,  24.     Reports,  '66,  iv,  232-233 ;  '67,  417,  423, 424. 
Mai.  J.G.Parke,  in  1867,  '68,  694. 
Col.  J.  H.Simpson,  1868,  '68,  694.    Reports,  '68,  688-691;  '69,  374;  '70,  416,420. 

Maj.  W.  P.  Craighill,  1870  to ,     Reports,  71,  585;  '72,  679;  '73,  760;  '74,  ii, 

17-23;  '75,  ii,  <56;  '76,  i,  284;  '77,  273;    '79,  492. 
Capt.  C.  B.  Phillips,  in  1878,  in  temporary  charge.     Report,  '78,  447. 
Assistants. 
Lieut.  W.  R.  Livermore,  '69,  52. 

Capt.  C.  B.  Phillips,  '71,  71 ;  '72,  07 ;  '73,  70 ;  in  immediate  charge,  '77,  275. 
N.  H.  Hutton,  in  immediate  charge,  '74,  ii,  23. 

For  Brewerton  Channel,  150  feet  wide,  22 feet  deep,  |390,000,  '70,  419. 

By  Lieut.  Col.  Graham,  in  1865,  for  removal  of  lumps  from  channel  by  dredging, 

^  200  '66  i   38 
By  Major  Craigbill,  in  1866,  for  channel,  150  feet  by  22  feet,  ^193,050  to  $223,500 ;  for 

channel  200  feet  by  22  feet,  $320,250  to  $329,700,  '66,  ii,  24, 25 ;  revised  after  re- 

survev  to  8164,700  to  $14^,500,  $^95,200  to  $198,900,  '66,  iv,  iJ3V,  tJ34.     The  latter 

adopted,  '70,  419. 
For  completion  of  the  work,  $250,000,  '67,  417. 


BIYEBS  AND  HAEB0B8.  61 

BAIiTiniOBE  HABBOB*  BID.— Continued. 

Efttiaiates— Continued. 
By  Col.  Simpaon,  in  1869,  for  completion  of  revised  project,  $107,600.  '70,  420. 
By  Migor  Craifi^faill,  in  1871,  numerous  estimates  for  widening  and  deepening  the 

channel,  '71,  585. 
By  Mf^or  Craighill,  in  1879,  for  completion  of  existing  project,  $100,000,  '79,  494 ; 
$50,000  per  annum  for  repairs,  '79,  492. 
Financial  Statements. 

•67,  42;  '68,  62,  691:  '69.  53,  375;  '70,  69,  420;  '71.  71,  588 ;  '72,  67,  680 ;  '73,  72, 
762 ;  '74,  i,  81,  ii,  18 ;  '75,  i,  87,  ii,  67 ;  '76,  i,  63,  285 ;  '77,  59, 275 ;  '78, 65, 440 ; 
•79.  76,  494. 

Onerations. 

History  of  operations  from  1852  to  1879,  '70,  417-420;  '74,  ii,  19-23;  '79,  492. 

1865-^66.  Dredging  with  United  States  dredses,  '66,  ii,  25. 

1866-'67.  Dredging  in  Brewerton  channel  below  North  Point,  *67,  42. 

1867-'68.  BesuU;  <u  dredging,  the  extension  of  channel  from  Brewerton  chajioel 

south,  past  the  Belvidere  Shoal,  with  width  of  500  feet  for  a  distance  of  5  miles, 

'68.  62  b88 
1868-^69.  Dredging  in  Brewerton  and  CraighiU  channels,  '69  52,374. 
1869-^0.  Dredging  in  Brewerton  and  CraighiU  channels,  '70,  416,  417. 
1870-^1.  Dredging  with  United  States  dredges,  and  by  contract,  in  Brewerton  and 

Craighill  channels,  '71,  71,585,586. 
1871-'72.  Dredging  by  contract,  a  large  amount  also  done  by  city  authorities,  '72, 

67,679. 
1872-^3.  Dredging  by  United  States  and  city  of  Baltimore,  '73,  72,  761,  762. 
1873-74.  Dredging  continued,  '74,  1,81,  ii,  17.    Results,  '74.  ii,22. 
1874-*75.  Dredging  by  contract  continued,  '75,  i,  86. 
1875-76.  Brewerton  channel  widened  40  feet  by  dredging,  '76,  i,  03,  284. 
1876-77.  Dredging  by  contract  continued,  '77,  58,  274.    Results,  '77,  273. 
1877-78.  Dredging  300,145  cubic  yards,  '78,  64,  449. 
1878-^9.  Dredging  481,416  cubic  yards,  '79,  76,493. 
Physical  Characteristics. 
•66,  i,37,  ii,25;  '67.  420,  421;  '74,  ii,  19, 22, 23;  '79,  493. 

Private,  Corporate,  and  State  ITorlc. 

Dredging  by  city  and  State  authorities,  '66,  ii,25. 

The  city  and  State,  from  1852,  to  1868,  appropriated  for  harbor  mprovement,  $257,- 
233.81 ;  1184,317.06  expended  in  deepening  channel  below'  Fort  McHenry,  '70, 
419. 

The  city  appropriated  $200,000  for  dred^ng,  '72,  67.    $200,000  more,  '73.  72, 761, 762. 

The  State  of  Maryland  appropriated  ^,000,  in  1876,  to  defray  the  expenses  of  an 
advisory  board  and  survey.    Reports,  '79,  497-500. 

History,  '74,  ii,  19, 2.3. 
Projects. 

For  Brewerton  channel,  150  feet  by  22  feet,  '67,  420. 

By  Colonel  Graham,  for  removal  of  lumps  from  channel,  near  the  mouth  of  river,  by 
dredging,  '66,  i,  38. 

By  Mi\jor  Craighill,  for  alteration  of  the  direction  of  a  portion  of  channel,  and  dredg- 
ing to  200  feet  in  width,  '66,  iv,  233, 234 ;  '67,  42, 417, 420, 422.  For  widening 
lower  channel  to  400  feet,  and  upper  channel  250  feet,  both  24  feet  deep.  '72, 
67;  '73,72,761. 

History,  '67.  417,419,420,423;  '74,  ii,  17, 19-23. 
Surveys. 

1859.  '66,  ii,  25. 

1865.  By  Colonel  Graham,  examination,  '66,  i,  37. 

1866.  By  Major  Craighill,  examination,  '66,  ii,  24. 

1866.  Under  direction  of  Major  Craighill,  by  United  States  Coast  Survey,  resurvey, 

•66,  iii,  23;  iv,  234;  '67,  41,42,417. 
1874.  Under  direction  of  Major  CraighiU,  resurvey,  '74.  i,  81,  ii,  17. 
1876.  Under  direction  of  Superintendent  Coast  Survey,  by  I.  M.  Down,  Assistant,  iu 

relation  to  pier  and  bulkhead  lines.    Reports,  '79,  499, 500. 
Maps. 
Of  Patapsco  River  and  approaches,  '66,  i. 

[C.C] 


BABIVEOAT  BAT.  N.  J.— Examination  of. 

Made  by  Lieut.  Col.  C.  S.  Stewart,  in  1868.  to  determine  the  necessity  of  opening 
an  inlet  from  the  Atlantic  Oc^an  at  a  point  near  the  head  of  Barnegat  Bay 
Reports,  '68,  64, 708,  710. 
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BATIIf  nil.— Impbovxhbmt  of  "  gut"  oppositb. 

Appropriations. 

1870 $10,000,  »70,81.  1878 $17,000,  '78^39. 

1871 6,500,  '71,  90. 

Lists  of  appiopriatioiis,  '71,  845;  '73,  1065;  '78»  196;  '79,  25S. 
No  further  appropiiations  required,  '71,  90;  '73,  98. 
Commerce. 
ObstractioDS  to  '67,  49, 499 ;  '69,  69.    Benefit  of  improvement  to  commerce,  '67, 

500;  '78^  199.    Oommercialimportanoe  of  the  ^^Gat,"  '78^  199;  '79,  254. 
Statistics,  '67,  499,  500 ;  '78^  254. 
Contracts. 
1878.  With  James  Andrews,  for  rock  excavation,  '79,  253.— 1879.  With  W.  W. 

Wright,  for  dredging,  at  30  cents  per  cubic  yard,  '79,  253. 
Abstract  of  bids,  '79,  255. 
Abstract  of  contract,  '79,  255. 
En^rtneers. 
Chief  of  Engineers. 

Reports, '67,  49;  '69,  62;  '70,  81;  '71.  90;  '72,  89;  '73,  98;  '78^  38;  '79,  45. 
Engineer  in  Charge. 

Lieut.  CoL  G.  Thorn,  1867  to .    Reports,  '67,  498 ;  '70,  506 ;  '71,  845 :  '72. 

932;  '73,  1064;  '78,  196;  '79,  252. 
Estimates.    ( See  Projects. ) 
Financial  Statements. 

'71.  90,  846;  '72.  89,  932;  '73,  98,  1065;  '78,  39, 197;  '79,  46,  254, 
Operations. 


Year. 


1870-71 
1871-72 
1872-73 
1878-79 


Excayation. 


Dredging. 


Oub.ydi. 
6, 650 


Book. 


OlStODB 

250  cubio  yordfl  . 
760  cubic  yards. 
111^  cubic  yards 


Bemarks. 


Also  two  wrecks  remored 


Beferonce. 


'71,  845,  846. 
'72, 082. 
^73,  08, 1065. 
'79,46,25a. 


lPli7Slcal  C/liaracterlstlcs. 
Tides,  '67,  499.    Character  of  ledge,  '71,  845.    Velocity  of  current,  '71,  846.     The 
"Gut"  described,  '78^  198. 
Projects. 
By  Lieut.  Col.  G.  Thorn,  for  removal  of  Boiler  Rock  and  a  ledge,  also  dredging 
to  deepen  channel  at  an  estimated  cost  of  $16,500,  '67,  499 ;  '70,  81.    For  dredg- 
ing shoal  to  give  a  depth  of  12  feet  at  mean  low  water,  and  also  for  blasUnff,  at 
an  estimated  cost  of  $17,000,  modified,  subsequently,  to  give  a  depth  of  11  feet, 
and  then  to  include  a  rubble-stone  jetty,  increasing  original  estimate  toy35,000; 
'78,39,197;  '79,253. 
Surveys. 
1867  and  1878.  Under  direction  of  Lieut.  Col.  Thorn,  '67,  499;  '79,  253, 


BATTEBT  BEEF.— (See  East  River,  N.  Y.) 

BATFIEIiD  HABBOB,  ITIS.— Survey  ordered  by  act  of  March  3, 1879,  '79, 

155. 


BATOir  BABTHOIiOmElW,  liA.— Surybt  of. 

Commerce. 

Importance  of  improvement  to,  '72,  383. 
Statistics,  '72,  385;  '79,  1000,  1002. 
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BATOU  BABTHOJLOBIEW,  I«A.— Continned. 

Engineers. 

Chirf  of  Engineers. 
Reports. '71,  59;  '72.  55;  '78^  88;  '79,  118. 

ENOINSBR8  IN  CHARGE. 

Lieut.  Col.  W.  F.  Raynolds,  1872.    Report,  '72,  390. 
M^j.  W.  H.  H.  Benyauid,  1879.    Report,  '79,  997. 
Assistants. 
A.  H.  BlaisdeU.    Report,  '73,  383. 
M.  Lk  Lam.    Report,  '79,  997. 

By  A.  H.  Blaisdell,  for  the  removal  of  obstmotioiiB,  134,716/72,  383,  386. 
By  L.  M.  Lam,  for  lemoyal  of  obstmotionsy  |23,005,  '79,  1003. 
Physical  Ciiaracteristies. 

Described,  '72,  384 ;  '79,  998,  999. 
Plans. 
By  A.  H.  Blaisdell,  for  the  removal  of  obstractions,  '72,  385,  386. 
Bv  M.  L.  Lam,  for  the  removal  of  obetroctions,  '79,  1003. 
Private,  State,  and  Corporate  Work. 
Improvement  of  river  by  State  of  Loaisiana  in  catting  trees  and  removing  snags, 

'72,  385;  '79,  lOOSJ. 
Appropriation  by  State  for  improvement,  declared  nnconstitational,  '72,  385;  '79, 
1002.    Early  improvement  by  State,  '79,  1000. 
Surveys. 
Ordered  by  act  approved  March  3, 1871.  '71, 59;  assignment  to  Lien t.  Col.  Raynolds, 

and  made  onder  his  direction  by  A.  H.Blaisdell,  C.  £.    Report,  '72,  38^ 
Ordered  by  act  approved  Jane  18, 1878,  '79,  118 ;  assigned  to  Mf^.  Benyaurd,  and 
n  made  nnder  his  direction  by  M.  L.  Lam.    Report,  '7  9,  997. 


BATOIT  COfTBTABIiKir,  liA.— Snrvey  ordered  by  act  oi  March  3, 1879,  '79. 

112. 

BAYOU  DEOIiAIZE,  liA.—Sarvey  ordered  by  act  of  March  3, 1879,  '79,  112. 


BAYOU  liA  FOUBCHE,  liA.— Improvement  of. 
(See  also  Donaldsonville  to  Rio  Grande  River,  etc.) 

Appropriations* 

1&2  (sarvey) $2, 500.    Act  of  Angost  30. 

1878 10,000, '78.85. 

1879 10, 000, '79,  107. 

Commerce. 

Commercial  importance  of  the  bayoa,  '74,  i,  768,  768 ;  of  coantry  ar^acent  to  the 
bayoa,  '74,  i,  768.    Jastification  of  improvement,  '74,  i,  769.     List  of  obstrao- 
tions,  '74,  i,  767. 
Statistics,  '74,  i,  768. 
Engineers. 
Chief  of  Engineers. 

Reports,  '73,  66;  '74,  i,  74;  '78,  84;  '79.  107. 
Engineer  in  Charge. 
Mi^.  C.  W.  Howell,  1873  to ,    Reports,  '74,  i,  765;  '78,  613;  '79,  901. 

R.  B.  Talfor,  1873.    Report,  '74,  i,  766. 
Estimates.    (See  also  Projects.) 
By  R.  B.  Talfor,  for  dredging  and  removal  of  snags,  stamps,  and  wrecks,  $100,100, 
•74,  i,  767. 
Financial  Statements. 

'78,85,613;  '79,  107,901. 
Operations. 
1878-79.  Wrecking-flat  bailt ;  169  obstractions  removed  firom  the  ohanael|  '79,  901. 
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BAYOU  I.A  FOUBCHE,  I.A.— Contlnaed. 

Physical  Cltaracteiistics. 

Causes  of  crevasses,  '74,  i,  767.    Continued  raising  of  levees  necessary,  '74,  i,  7G7, 
769. 
Plans. 

By  R.  B.  Talfor,  for  dred^ng  and  removal  of  snags,  stumps,  and  wrecks,  to  give  a 
3-fbot  channel  from  rarr's  Canal  to  Donaldsonville,  '74,  i,  767.  For  the  con- 
struction of  a  lock  at  the  head  of  the  hay  on,  and  converting  it  into  a  tide- 
water canal,  '74,  i,  768. 

By  Maj.  Howell.  1.  For  construction  of  lock  and  dam  at  head  of  hayou.  2.  See 
Projects,  '74,  i,  769.    Comparison  of  dififerent  plans,  '74,  i,  769,  770. 

Projects. 

By  Maj.  Howell,  for  relief  of  flood-gorge  hy  removal  of  stumps  and  snags  from  the 
hayou  hetween  Thihodanxville  and  Parrs  Canal,  at  an  estimated  cost  of  f  10,000, 
'74,  i,  769,  770.    For  dredging  Upper  Bayou  to  a  depth  of  4  feet,  '79,  901. 
Surveys. 

1873-74.  By  R.  B.  Talfor.    Report,  '74,  i,  766. 


BATOIT  MAIVCHACy  liA.— (See  Pass  and  Bayou  Manohac.) 
BATOU  PIEBBE,  IiA.--(See  Rrd  River.) 


BATOU  ST.  JOHN,  LAKE  PONTCHABTBAIN,  AND  THE  BIO- 

OliETS.— Examination  fos  a  connecting  ship-canal. 

Engineers. 

Chief  of  Engineers. 

Reports,  '70,  31;  '71,  66. 
Engineers  in  Charge. 
Capt.  C.  W.  Howell,  1870,  Report,  '71,  524. 
Physical  Ciiaracteristics. 

Description  of,  '71,  525. 
Plans. 
By  the  New  Orleans  and  Ship  Island  Canal  Company,  for  a  oanal  from  the  month 
of  Bay  on  St.  John,  through  Lake  Pontchartraln  and  the  Rigolets  to  Ship 
Island,  '71,  524.  Captain  Howell  considers  this  route  unfavorable  for  a  ahip- 
canal,  owing  to  the  excavation  required  through  an  unstahle  material  exposed 
to  the  action  of  the  waves  and  currents,  '71,  6(5. 


BATOU  TEGHE,  liA.— Improvement  of. 

Appropriations. 

1870.  For  survey,  $500,  '70,  347. 
1870.  For  Improvement,  $17,500,  '70,  61. 
Commerce. 

Justification  of  improvement,  '72,  556.  568. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  61,  347;  '71,  65;  '72,  61. 
Engineers  in  Charge. 
Capt.  C.  W.  Howell,  1870  to  1872,  '70,  61 :  '71,  64 ;  '72,  60. 
Reports,  '70,  347,  351;  '71,  516;  '72,  556,  568. 
Assistants. 
W.  D.  Duke,  '70,  347,  350. 
D.  M.  Kinsgbury,  '72,  557,  568. 
Estimates. 

By  Captain  Howell,  for  removal  of  obstructions,  $18,472,  '72,  350. 
Financial  Statements. 
'71,  65,  516;  '72.  556. 


OBeimti^Bs. 
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869-70.  Work  defeired  on  aoconnt  of  oiihealthmeBS  of  the  aeaeon,  '70^  61. 
1870-71.  All  obstraotloiis  removed  from  month  to  New  Iberia,  '71,  65^  516. 
1871-7S.  Completioik  of  work;  oftTlgsticm  impioTed  from  St.  Martinsrille  to  the 
Atcha&laya  Biver,  75  miles.    Liat  of  obstractiooa  removed,  '72,  61,  556. 
Physical  Cliaraeteristics. 

Deseription  of  obetractions,  '70t  348. 
Prirate  luid  Corporate  IVork. 
State  of  Louisiana  appropriated  $30,000  for  remoral  of  overhanging  trees  and  pro- 
jecting logs ;  work  in  progress,  '70^  350. 


1870.  By  Captain  Howell,  for  removing  wrecks,  snags,  trees,  and  other  obstmctions 
in  Bayon  T^he,  '70,  349;  '72,  566. 

Sarveys. 

1870.  By  Captain  Howell,  '70,  61,  347,  351. 


BAYOU  TEBBEBOlVlVCf  I«A.-«urvey  ordered  by  act  of  March  3,  1879^ 

•79, 112. 

BATOU  TEBMII^IilON,  LA.— Survey  ordered  by  act  of  March  3, 1879,  '79. 112.. 

BATOIT  ^VnNSET,  liA.— (See  Red  Btvbb.) 


BEAB  CBEEK  HABBOB*  N.  T*— SuBVmr  of. 

CoBuaeree. 

Commercial  interests  entirely  local,  '73*  385-387. 
Statistics,  '73,  386,  387. 


Chdsf  of  Engineers. 

Reports,  '72.  48 ;  '73,  49. 
Engineer  in  charge. 

Mai,  J-  M.  Wilson,  1872,  '72,  48.    Report,  '73,  385. 
Assistant. 
James  S.  Lawrence.    Report,  '73,  386. 
Estimates. 

By  M^.  Wilson,  for  pier  extension  and  rock  excavation,  |260, 181.93,  '73,  386,  388L 
Physieal  Characteristics. 

General,  of  Bear  Creek,  '73,  385, 386. 
Private  and  Corporate  IWork. 
Improvement  by  a  harbor  company,  '73»  386,  387.    Two  piers,  60  feet  apart,  con- 
stmcted,  '73,  386. 

Plans. 

By  Maj.  Wilson,  for  extension  of  west  pier  to  12  feet  of  water;  removal  of  the 
present  east  pier  and  constmotion  of  a  new  one  parallel  to  and  200  feet  from, 
the  west  pier ;  also,  excavation  of  rock  between  the  piers,  and  in  the  creek 
to  12  feet  of  water;  estimated  cost,  $250,181.73,  '73,  385-388. 
SarreTS. 
1872.  Under  direction  of  MaJ.  Wilson  by  J.  8.  Lawrence.    Report,  '73,  386. 


BEIiFAST  BAT  AND  HABBOR,  mi:.— Improvbmsnt  or. 


Appropriations. 


1876,  ^,  000,  '77.  34. 

1878,  12,000, '78,38. 

1879,  5, 000, '79,  45. 


18:26,  $1, 200.    Act  of  May  20. 
1834,    4,600.    Act  of  June  28. 
1837,       466.    Act  of  March  3. 
List  of  appropriations,  '79,  251. 
Gonunerce. 
Benefit  of  improvement,  '76,  i,  194 ;  '77,  161.    Commercial  advantages  of  BblfastL 

'76,  i,  19l 
Statistics,  '7^  i,  191;  '77. 161;  '78, 195;  '79,  251. 
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BELFAST  BAT  AND  HABBOR,  I^A.—OontiiiQed. 

Contracts. 

1877.  With  James  M.  Andrews,  for  rock  excavation,  '77,  161. — 1878.  With  Atlantic 

Dredging  Company,  for  dredging,  at  38  cents  per  cubic  yr»rd,  *79,  251. 
Abstracts  of  bids,  '77,  161 ;  '79,  252. 
Abstracts  of  contracts,  '77,  161;  '79,  252. 

Engrineers* 

Chief  of  Engineers. 

Reports,  '76.  i,  48;  '77,  34;  '78,  37;  '79,  45. 
Engineer  in  Charge. 

Lieut.  Col.  G.  Thorn,  1875  to ,  Reports,  '76,  i,  190;  '77,  159;  '78^  194;  '79, 

•    250. 
Assistant. 
A.  C.  Both,  1875.     Report,  '76,  i,  191. 
Estimates*    (See  also  Projects.) 

By  A.  C.  Both,  for  construction  of  breakwater,  $310,000,  '76,  i,  191,  193. 
Financial  Statements. 

'77,  34,  IGl ;  '78,  38,  195;  '79,  45,  252. 
Operations. 
1877-'7d.  Portions  of  ledge  off  Lane's  wharf  removed,  '78,  194. 
1878-79.  Dredging  of  shoal  to  depth  of  10  feet  at  mean  low  water,  '79,  251. 
Piiysical  Cliaracteristics. 
General,  '76,  i,  190.    Tides,  '76,  i,  190.     Obstructions:  shoal  and  a  sunken  ledge, 
'76,  i,  lyo,  192. 
Plans. 
By  A.  C.  Both,  for  construction  of  a  breakwater  between  McGilvery's  ship-yard  and 
Patterson's  Point,  in  two  sections,  one  running  from  each  place,  toward  each 
other,  1,500  feefc  and  900  feet  in  length,  leaving  an  opening  of  800  feet  between 
the  outer  ends ;  piers  to  be  10  feet  wide  on  top  and  14  feet  above  mean  low 
wat^r,  '76,  i,  190,  192. 
Projeets. 
By  Lieut.  Colonel  Thom.     1.  To  dredge  shoals  to  a  depth  of  12  feet.    2.  To  remove 
ledge  off  Lane's  wharf  to  a  depth  of  7  feet,  at  an  estimated  cost  of  $37,000, 
'76,  i,  190-193;  '78,38. 
Surveys. 
1875.  By  A.  C.  Both.     Report,  '76,  i,  191. 


BELiIi  RIVEB,  MICH.— Survey  ordercxl  by  act  of  March  3,  1879,  '79,  170. 
BEROEN  NE€K,  NT.  J.,  SHIP-C AN Ali.— Survey  ordered  by  act  of  March 

3,  m\\  '79,  (:•:>. 


BLACK  liAKE  HABBOR,  MICH.— Improvement  of. 


1873,  812, 000  00,  '73,  39. 

1874,  15,000  00, '74,  1,45. 

1875,  15,000  00, '75,  1,49. 
187G,  15,000  00,  '76,  i,  102 

1878,  10,000  00, '78,  123. 

1879,  6,000  00,  '79,  165. 


Appropriations. 

1852,  §8, 000  00.    S.  Doc.  42,  35th  Cong., 

Ist  Sess.,  p.  58. 

1866,  55, 615  31,  '66,  iii,  10. 

1867,  51,000  00,  '67,  106;  '70,  146. 

1870,  10,000  00, '70,  43. 

1871,  10,000  00,  '71,41. 

1872,  10,000  00,  '72,  38. 

Statements  of  appropriations,  '74,  i,  189;  '78,  1624. 
Commerce. 

Importance  as  harbor  of  refuge,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  87 ;  '66,  iv, 

108;  '67,  107. 
Commercial  interests  in  1857,  S.  Doc.  42,  35th  Cong.,  1st  Sess^y  p.  87. 
Justilication  of  improvement,  '66,  iv,  107. 
Benefits  of  improvemeui;,  '67,  107;  '68,  121. 
Requirements  of  commerce,  '75,  i,  49. 
Discussion  of  local  commercial  interests,  '77,  915. 
Statistics  of  commerce,  '66,  iv,  107;  '67,  106,  107;  '68,  121:  '6?,  96;  '70,  140; 

'71,   151;   '72,  191;  '73,  275;  '74,  i,   190;  '75,  i,  256;  '76,  ii.V^2;  '77,  915; 

'78,  1212;  '79,  1624.  '     »V      ' 
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BI.ACK  I^AKE  HARBOB9  mCH.— Continued. 


Contracts. 


Year. 


Contractor. 


1886 

1866 

1866 

1866 

1869 

1870 

1870  ; 

1870  I 

1871 

1871 

1872 

1872 

1874 

1875 

1876 

1978 

1879 


John  Boost 

L.  N.  KimbaU 

J.  IL  LedUe 

J.E.  MUler 

r.  Stnart  White  . . . . 

W.  B.  Johnson 

John  Boost 

Pierce  &,  Whaling. . . 
ITriah  Cnlbert  &  Co 
Pierce  &  Wh^ing. .. 

John  Boost 

C albert  6l  Hopldns.. 
Jan.  Van  Dyk  &  Co 

T.  L.  Bosser 

Sqaier&  White 

X:S.Gere  

Squierft  White 


Contract  for— 


Beference. 


Materials 

do 

do 

Labor  and  dredging 
Materials  and  labor 

Materiala 

do 

do 

Materials  and  labor 

Materials 

do 

Materials  and  labor 

do 

do 

Materials,  labor,  and  dredging; 

Materials  and  labor — 

Dredging 


. . . .  I 


71,  14»,  100. 
'71, 148.  150. 
'73,  276. 
'73,  276. 
'75,  i,  255. 
»75,  i,  255. 
'77,  914. 
'79,  1622. 
'79, 1622. 


Abstracts  of  bids,  '71,  150  ;  '73,  276;  '75,  1,  255,25(5;  '77,  915. 
Abstracts  of  contracts,  '67,  58,  108;  '68,  122;  '69,  84,95;  '71,  150;  '73,276;  '75. 
i,  255,  256;  '77,  915:  '79,  1625. 
Doenmeilts.    (Not  published  in  reports.) 
S.  Doc.  20,  3l8t  Cong.,  1st  Sess. 
S.  Doc.  1,  34th  Cong.,  1st  Sess. 
Engrineenu 
Chief  of  Engineers. 
Reports,  '66,  i,  5,  iii,  10;  '67,  24,  103;  '68,33;  '69,32,  105;  '70,  42;  '71,40;  '72, 
38;  '73,  38;  '74,  i,44;  '75,  i,  49;  '76,  i,  102;  '77,  108;  '78,  122;  '79,  164. 
Board  of  Engineers. 
1869.  For  the  consideration  of  certain  structures  for  harbor  improvement  on  Lake 

Michigan }  opinions  and  recommendations,  '69,  104, 105. 
(Lieut.  Col.  Raynolds,  Majors  Wheeler,  and  McFarland,  and  Capt.  Farquhar.) 
Engineers  in  Charge. 
Maj.  J.D.  Graham,  1855  to  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  84. 
Maj.  J.  B.  Wheeler,  1866  to  1869.    Reports,  '66,  iv,  104 ;  '67,  IO6 ;  '68,  121 
Maj.  F.  U.  Farquhar,  1869  to  1872.    Reports,  '69,  94,  98;  '70,  138, 145 ;  '71,  148; 

I  no    1  g1 

Maj.  8.  M.  Mansfield,  1872,  to .    Reports,  '72,  191 ;  '73,  274 ;  '74,  i,  187 ;  '75, 

i,  255;  '76,  ii,  500;  '77,  914;  '78,  1211;  '79,  1622. 
Assistants. 
J.  R.  Rowes.    Report,  S.  Doc.  20,  31st  Cong.,  Ist  Sess. 
Capt.  A.  Mackenzie.    Reports,  '66,  iv,  105;  '67,  106;  '68,  121. 
Estimates.    (See  also  Plans  and  Projects.) 
1849.  By  J.  R.  Rowes,  for  a  through  cut  and  parallel  piers  to  20  feet  of  water  in 
Lake  Michigan,  J105,225.78,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  84  ;  '66.  iv,  104. 
1857.  By  Maj.  Graham,  for  piers,  close  piling,  pile  wharfing,  excavation,  aud  dredg- 
ing, 1128,343.02,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  86;  '66,  iv,  104, 
1866.  By  Major  Wheeler,  for  completion  of  present  channel,  $106,238.04,  '66,  iv,  10.5, 

107,109;  '70,  145;  '74,  i,187. 
1866.  By  Lieut.  Mackepzie,  for  improvement  at  the  point  recommended  bv  Major 

Graham,  $242,272.75,  '66,  iv,  107, 109. 
1870.  By  Major  Farquhar,  for  revetment  and  dredging,  $30,801.75,  '70,  42,  43,  139; 

'74,  i,  188. 
1870.  For  extension  of  piers,  revetment,  and  dredging,  $100,480.65,  '70,  148. 
1873.  Bv  Major  Mansfield,  lor  pier  extension,  $50,000,  '73,  275  ;  '74,  i,  188,  189;  '76, 
ii,  J3OI. 

1876.  For  pier  extension  and  repairs,  $16,033.80,  '76,  ii,  500. 

1877.  For  pier  extension,  $32,000,  '77,  914. 
1879.  For  completion,  $37,8:W.40,  '79,  165. 

Expenditures.    (See  also  "  Financial  Statements.") 

In  repairs,  1866  to  187(5,  $11,005.10,  '76,  ii,  502. 
Financial  Statements.  / 

•66,  i,  5,  iii,  11;  '69,  33;  '70,  43,  139,  146,  148;  '71,  41,  149;  '72,  38,  191;  '73,  39, 
275:  '74,  i,  44,  189,  '75,  i,  49,  256;  '76,  i,  102,  ii,  502;  '77,  108,  915;  '78,  123, 
1212;  '79,  165,  1624. 
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BI^ACK  liAKB  HABBOB,  9U€H.-<loiitiiuied. 


Opeimti^ns. 


Opera 


tions  suspended  from  1852  to  1866,  '66^  i,  5. 


1887-'68. 

1800-70. 
1870-71.. 


1871-72. 
lW2-'73. 


1873-74.. 
1874-75.. 
1875-76-. 
187ft-'77.. 
1877-78.. 


1878-70. 


ITortib  sno. 


Pi 

I 


294 

82 


60 
100 


X.A 


ff75 


820 
200 


L.SL 


60 
100 


South  side. 


01 


L.SL 
128 
180 

82 

100 


100 
60 


60 


I 


L,fL 


820 
200 
418 


6 


L.fL 


180 

82 


100 


100 
50 


Dndg. 
ing. 


a 

104,605 


82,526 


14,207 
35,775 

15,000 


(  Crib0  Bimk  In  np. 
{Cribdisplaoed.... 


Bapoln  to  plan. 


Sooth  pier  extended 
inwanl  to  prevent 
breach. 

Proteotlcm  to  north 
pier*boad  built. 

Bepairs  to  both  piers. 


Minor  repalxe 

700  feet  reretment  re- 
paired. 

8  oribe  built  but  JuA 
eunk.    Bepairs. 


l«W.  88.  Ulj'Ti,!, 
5     188;  'TMiiOlL 
'W.OJ, 04;  >74, 1.188; 

«1tf,ii,Mk 
»70,  42,  188:    »?«,  i, 

1887^0.11^  903. 
'71,  40,  148:    »T4,  I, 

188;  '76,0,688. 

'72.  88.  181 :    ^74,  I, 

188;  76.11.  604. 
•Tl.  80,  SV»;    "W,  i. 

^74,  i,  44, 189. 
75,1,48,255. 
'TIS,  i,10ili,  500. 
'77,108,814. 
'78,122,1211. 

'79, 164, 1628. 


Length  of  piers  constnicted  from  Angnst,  1867,  to  Jane,  1879,  '79,  1623. 

Temporary  pile  wharfing  bnilt  in  lb512,  to  coyer  and  protect  possible  subsequent 
worlc,  but  was  mostly  destroyed  by  storms  before  any  permanent  pier  work 
had  been  begun,  S.  Doc.  49,  35th  Cong.,  Ist  Bess.,  p.  85.  Damages  to  cribs 
and  piers,  '68,  VZ\ ;  '69,  33 ;  '70,  146.  Artificial  foundations  for  onbs,  '66,  iv, 
105,  106;  '67,  106;  '68,  121;  '69,  99;  '70,  145:  '76^  ii,  503.  8and-tight  back- 
ing for  pile  revetment  work,  '74,  i,  189;  '76^  li,  505.  Dredging  with  a  stoam- 
tng,  cost  per  cubic  yard,  30  cents,  '73,  275;  '74,  i,  188 :  '76,  li,  505.  History  of 
operations,  '70, 146;  '74,  i,  188;  '76,  ii,  500,  502;  '79,  1624.  Remarks  on  work 
'76.  ii,  505. 

Abstracts  of  materials  used  and  work  done,  '67, 107;  '68,  122;  '70i  139;  '71,  149; 
'72,  181.    Beyetiiient  rendered  tight  against  sand,  '79,  1622. 
Physical  Characteristics. 

Qeneral  characteristics  of  Black  Lake,  '70,  145;  '76,  ii,  502,  503,  506;  '77,  915. 
Bed  of  marsh  clay,  '66,  iv,  106.    Sand  drifb,  '73,  275.    Scour  of  sand  between 
piers,  '74,  i,  189.    Advance  of  shore  line,  '76,  ii,  505. 
Plans.    (See  also  <' Estimates.") 

By  Assistant  J.  R.  Rowes,  1849,  through  cut  dredged  to  10  feet  ioininff  Black  Lake 
with  Lake  Michigan ;  parallel  piers  to  20  feet  of  water  in  Lake  Michigan.  Aux- 
iliary bridge-pier  in  constructing  permanent  work.  Qeneral  plan  approved  by 
Board  of  Engineers  in  1853,  and  recommended  b^  M^jor  Graham ;  estimated 
cost,  1106,225.78,  '66,  iv,  104 ;  but  afterward  modified,  limiting  pier  extension 
to  10  instead  of  20  feet  of  water,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  pp.  84,86. 

By  Capt.  Farquhar,  1869,  protection  of  displaced  portion  of  south  pier  by  enrock- 
ment  and  close  piling,  '69,  98. 

Bv  Major  Mansfield,  for  repairs,  '79,  1623. 
Private  and  Corporate  Work. 

Harbor  improvement  by  the  citizens  of  the  village  of  Holland  (about  1860,  '70, 
145)  in  opening  a  new  outlet  for  the  waters  of  Black  Lake  at  the  most  northerly 
of  the  two  sites  proposed  by  Msgor  Graham,  but  not  the  one  recommended  by 
them.  Poor  condition  of  the  work  in  1866,  '66,  iv,  104,  105;  '70l  145;  '74,  i, 
184;  '76,  ii,  502.  Expenditures  in  improvement  by  the  harbor  commissioners 
of  Holland,  |30,000,  '66|  ill,  10,  iv,  106. 
Projects.    (See  also  Estimates.) 

By  Mi^or  Graham,  1857,  two  parallel  crib  piers  to  12  feet  of  water;  and  a  through 
cut  connecting  Black  Lake  with  Lake  Michigan,  revetted  with  close  piling;  the 
whole  to  be  dredged  to  a  depth  of  12  feet;  estimated  eost,  $128,343,  S.  Doo.  42, 
35th  Cong.,  Ist  Sess.,  pp.  85,  89, 175 ;  '66^  iv,  104. 
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BI«A€K  liAAS  HABBOB,  MICH.-Continaed. 

ProJetStS^ContiiiQed. 

By  M%jor  Wheeler,  1866,  for  continaing  the  improvement  begun  by  the  citizens  of 
Holland.  Pier  extension  to  12  feet  of  water  in  Lake  Michigan.  Close  piling  to 
12  feet  of  water  in  Black  Lake.  Sheathing  in  cut.  Dredging  to  12  feet  in  chan- 
nel, estimated  cost,  $106,238.04,  '66,  iv,  104,  106 ;  '67,  24,  106 1  '68,  33,  121 ; 
'70,  145:  '74,  i,  187;  '76,  ii,  503.  Beasons  goyeming  choice  of  site  for  improv- 
ing harbor  entrance,  '66^  iv,  104, 106;  '67,  106. 

By  Capt.  Farquhar.  1869,  repairs  to  old  north  and  south  brush  piers.  Protection 
pier  to  sand  hill,  '69, 98.  Approved  and  recommended  by  Board  of  Engineers, 
*^0,  146. 

By  Board  of  Engineers,  1869,  protection  of  portion  of  the  south  pier  lately  built  by 
an  enrookmentu  '69, 104.  Dredgins  at  head  of  cut,  '69,  94 :  '70, 146 ;  approved 
"bj  tte  Chief  of  Engineers,  '69,  lOo:  '70,  146.  Manner  of  construction  of  pile 
pier  proposed  for  this  and  other  works  on  Lake  Michigan  approved  with  certain 
provisos,  '69,  104.  105. 

By  Capt.  Farquhar,  1869,  to  apply  $4,000  from  the  appropriation  of  this  harbor 
toward  the  purchase  of  a  dredging  outfit  for  use  at  this  and  neighboring  har- 
hon,  '69,  85. 

By  Mi^or  Farquhar,  1870,  further  pier  extension,  to  depend  on  the  relative  cost  each 
year  of  dredging  and  pier  building,  '70^  42, 139 ;  '76,  ii,  503. 

By  M^or  Mansfield,  1873,  pier  extenuon,  '74,  i,  188;  '76,  ii,  501,  506, 1876,  exten- 
sion of  south  pier  and  lepain  to  old  work,  '76^  i,  102,  ii,  500.  1877,  crib  pier 
extension,  '77,  108,  914. 

1656w  Directed  by  Mi^or  Otaham,  8.  Doc.  42,  35th  Cong.,  1st  Sess..  p.  84. 

1866.  Directed  by  Major  Wheeler,  made  by  Lieut.  Mackenzie,  '66,  iv,  104, 105    '67, 

106;  '76,  ii,  502. 
1868.  Directed  by  M^or  Wheeler,  '76,  ii,  503. 
1869, 1870,  1871.  Directed  by  Major  Farquhar,  '76,  ii,  504. 
1874.  Directed  by  M^jor  Mansfield,  '76,  li,  505. 
1877.  Soundings  takerf,  '78»  1211. 
Maps. 
'66^  i,  No.  5. 


BIaACIL  BITEB,  ABK«— Survey  ordered  by  act  of  March  3,  1879,  '79   11 

(See  also  Wbitb  Bivbb,  etc.) 

BJLACK  AlVD  ST.  CliAIB  BITBBS,  MICH.— (See  St.  Clair  Bivbb.) 


BliACK  BITBB,  N.  T«— Improysment  of. 
Appropriations. 

1836 $5,000,  '73,378. 

1837 10,000.    Act  of  March  3,  1837. 

1838 22,401.    Act  of  July  7,  1838.  ^ 

1844,  aUotted 3,000,  '73,  378. 

1873 5,000,  '73.  48. 

CoBunerce. 

Unimportance  of  commerce,  '73,  380. 
Statistics,  '73,  380. 
Contracts. 

With  C.  Daly,  for  dredging,  at  35  cents  per  cubic  yard,  '73, 379. 
Abstracts  of  bids,  '74,  i,  &9. 
Abstracts  of  contracts,  '74,  i,  269. 

Engineers. 

CHISF  of  fiNQIinCSRS. 

Reports,  *73,  48 ;  '74,  i,  55. 
Snolnxkss  IN  Charge. 

Lieut.  J.  E.  Johnston,  1839,  '73,  378. 

Capt.  Canfield,  1842,  '73,  378. 

Col.  J.  J.  Abert,  1844,  73,  378. 

Usi.  J.  M.  Wilson,  1873  to .    Reports,  '73,  378?  '74,  i,  268. 

ASSI&TAITTS. 

W.  P.  Judson.    Report,  '73,  380. 
M.  T.  Stockton,  '73,  378. 
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BIi4€K  BIVEB,  BT.  T.— Continued. 
Estimates. 

By  Mai.  Wilson*,  for  pier  extension,  dredging,  and  repairs,  $214,000,  '73,  379;  '7^ 
i,  268. 
Financial  Statements. 

•73,  48,380;  '74,  i,  55,  269. 

Operations. 


Year. 

Pier  exteniiiozi. 

Predging. 

Beferenoe. 

North. 

South. 

1837-'38 

2,719 
1,200 

2,408 
300 
390 

Otdnc  yards. 

'73,  378. 

1839 

^73,  378. 

1844 

»73,  378. 

1873-'74 

11,500 

»74,  i,  55,  268. 

Piiysical  €iiaracteristics. 

Description  of,  '73,  :W0;  '74.  i,  268. 
The  river  a  succession  of  rapids,  '73,  379. 
Projects. 
1837-'38.  For  prolonging  the  banks  of  the  river  by  piers  to  deep  water  in  the  bay, 

•73,  378. 
1^573.  By  Maj.  Wilson,  for  extension  of  the  south  pier  6,800  feet,  and  of  the  north 

pier  4,200  feet:    also  repairs  and  dredging;    estimated  cost,  ^14,000,   '73» 

379. 
Surveys. 
1'!'36.  By  M.  T.  Stockton,  '73,  378. 
1873.  By  W.  P.  Judson.     Report,  '73,  380. 
Resurvev,  '74,  i,  2G8. 


BliACK  BIVEB  HARBOR,  OHIO.— Imphovement  of. 

Appropriations. 

18:28 $7,500  00,  '66,  iii,  33. 

LSiO 8,559  77,  ^66,  iii,  33. 

1831 9,275  00,  '66,  iii,  33. 

18:32 8,UU0  00,  '66,  iii,  33. 

1833 2,400  00,  '66,  iii,  33. 

1834 5,000  00, '66,  iu,  33. 

1835 4,400  00,  '66,  iii,  33. 

18;i6 6,060  00,  ^66,  iii,  33. 

1837 6,410  00,^66,  iii,  33. 

1838 5,000  00,  '66,  iii,  33. 

1852 5,000  00,  '66,  iii,  33. 

18(54 20, 000  00, '66,  iii,  33. 

186G... 10, 000*00, '66,  iii.  33. 

1872 20,000  00,  '72,  229. 

1873 20,000  00,  '73,  122. 

1874 20,000  00,  '74,  i,  50. 

1875 10,000  00,  '75,  i,  151. 

1870 6,000  00,  '76,  i,  142. 

1878 1,0(J0  00,  '78,  129,  1259 

Total  to  18791 . . .  |r75, 204  77 
Statement  of  appropriations,  '79,  1690. 
ComuAerce. 
The  general  commerce  of  the  lake  benefited  by  this  improvement,  '66,  i,  24.     Ee- 

quiremouts  of,  discussed,  '72,  2;39;  '75,  i,  301. 
Statistics,  '66,  iv,  75;  '67,  231;  '68,  152;  '70,  177;    72,  229;  '73,  335:  '74.  i,  220: 
•75,  i,  299;  '76,  ii,  5.57;  '77,  962;  '78,  1259;  '79,  1690. 
Contracts. 
186^5.  W.  L.  Lampman,  furnishing  limber,  failed  to  fulfill,  '66,  iv,  26. — 1868.  M.  Z. 
Lampmau,  materials  and  labor,  '68,  152. — 1869.  William  Nicolls,  materials  and 
labor,  '70,  178.— 1872.  D.  E.  Bailey,  materials  and  labor,  '73,  337.— 1873.  D.  E. 
Bailey,,  dreaging,  at  35  cents  per  cubic  yard,  '73,  3.37.-1873.  D.  E.  Bailev  ma- 
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BliACK:  BIVEB  HAKBOB,  OHIO— Continued. 

Contracts — Continued. 

terials  and  labor,  '73,  337.— 1874.  Cartwright^  McCurdy  &  Co..  iron,  '73, 334-337; 
•74,  i,  220.— 1H74.  John  Stang,  materials  and  labor,  "75,  i,  299,  300.— 1874.  Caiii- 
wright,  McCurdy  &  Co.,  iron.  '75,  i,  299,  300.— 1875  Smith  &  Sims,  dredging, 
at  28  cents  per  cubic  yard,  '75,  i,  299,  300;  '76,  ii,  557. 
Abstracts  of  contracts,  '68,  152;  '73,  337;  '74,  i,  200;  '75,  i,  299,  300;  '76,  ii,  557. 
Abstracts  of  bids,  '70,  177;  '73,  335,  336. 
Docmnents.    (Not  i)rinted  in  reports.) 

Report  of  Col.  Cram,  dated  March  31,  1865,  '66, 1,  23. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  5,  ii,  41,  iii,  5,  33;  '67,  29;  '68.  40;  '69,  37,  40,  48;  '71,  46;  '72, 
43,  44;  '73,  43,  122;  '74,  i,  49;  '75,  i,  55,  151;  '76,  i,  107,  108,  142. 
Engineers  in  Charge. 
Col.  T.  J.  Cram,  1864,  ?66.  i,  13.     Reports,  '66,  i,  13,  2:V-25,  iv,  26,  73-75 ;  '67, 

142,  148,  230-233 ;  '68,  150-152. 
Maj.  W.  McFarland,  1869.    Reports,  '69,  1,32;  '70,  17(>-178. 
Maj.  G.  L.  Gillespie,  1871,  '71,  189.    Reports,  '71,  193;  '72,  229,  239. 
Maj.  N.  Michler,  1876.    Reports,  '77,  962;  •78»  1258;  '79,  1674. 
Maj.  J.  M.  Wilson,  November  29,  1878.     Report,  '79,  1689. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68,  151. 
Capt.  M.  B.  Adams,  '75,  i,  53;  '76,  i,  106. 
Estfmates.    (Original  not  known.) 
By  Colonel  Cram,  for  repairs  to  east  and  west  piers,  $19,883.09,  '66,  i,  23.    For 

annual  repairs,  $1,500,  '68,  150,  151. 
By  Major  McFarland,  annual  repairs,  igl,000,  '69,  I:i2 ;  '70,  176. 
By  M^j.  Gillespie,  annual  repairs,  $1,000,  '71, 193.    For  extension  of  piers  and  dredg- 
ing, $61,000,  '72,  239. 
By  Mti^or  riarwood,  for  completion,  $30,000,  and  for  annual  repairs  and  dredging. 

$4,000,  '73,  335.    Additional  for  completion,  $10,000,  '74,  i,  220. 
By  Lieut.  Col.  Blunt,  for  a  breakwater  for  new  harbor  of  refuge,  $1,000,000.    Not 
recommcude<l,  '75,  i,  300. 
Financial  Statements. 
•67,  142;  '68,  150;  '69,  i:«;  '70,  177;  '71,  193;  '72,  229;  '73,  337;  '74,  i,  221;  '75. 
i,  300;  '76,  ii,  557;  '77,  962;  '78,  129,  1259;  '79,  172,  1690. 

Operations. 

1865-'66.  Repairs  of  piers  and  extension  of  inner  end  of  east  pier,  '66,  iv,  26. 

1866-^0.  Suspended,  '67,  232 ;  '69,  132. 

1869-^70.  Slight  repairs  to  piers,  by  contract,  '70,  176. 

1870-'71.  Slight  repairs,  '71,  46. 

1872-73.  Extension  of  east  pier  165  feet,  and  west  pier  150  feet,  and  dredging 

23,000  cubic  yards,  by  contract,  '73,  334. 
1873-74.  Pier  extension  by  contract,  7  cribs  sunk,  and  superKfructuro  over  12  cribs 

completed ;  also  dredging  the  outer  bar  by  hirod  labor,  '74,  i,  220. 
1874-75.  7  cribs  sunk,  completing  the  east  pier,  '75,  i,  55. 
1875-76.  Completion  of  the  west  pier  extension,  and  dredging  21,996  cubic  yards; 

repairs,  by  day  labor,  to  the  west  pier,  '76,  ii,  557. 
1876-77.  Repairs  and  extension  of  inner  end  of  east  pier,  '77,  962. 
1877-78.  Work  suspended,  '78,  129. 

1878-79.  Repairs  to  east  and  west  piers,  '79,  172,  1674,  16 JO. 
History  of  operations,  '78,  1258;  '79,  1689. 
Piiysical  Ciiaracteristics. 
A.  Drift  of  sand  from  the  east  beach  into  the  harbor,  with  the  usual  drift  of  sand 

in  the  littoral  current  around  the  end  of  the  west  pier,  '72,  239;  '73,  335;  '75, 

i,300. 
Plans.    (See  also  Projects.) 
For  breakw^ater  for  a  harbor  of  refuge,  submitted  by  Lieut.  Col.  Blunt,  but  not 

recommended,  '75,  i,  300. 
Projects. 
Original  by  Captain  Maurice,  in  1828,  for  parallel  pierM  of  crib-work,  brush-wood, 

and  loose  stone,  running,  nearly  at  right  angles  with  the  coast  line,  into  the 

lake.     See  map,  '66,  i,  and  partial  history  of,  '66,  i,  23;  '77,  962;  '79,  1689.^ 
By  Colonel  Cram,  in  18(j5,  for  repairs  of  piers,  and  extension  of  inner  end  of  east 

pier, '66,  iv,  26;  '67,  142. 
By  Maj.  Gillespie,  for  repairs  and  extension  of  the  piers  and  dredging  to  obtain  14 

feet  depth  of  water,  '72,  229-239. 
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ProJecUH-Continiied. 

I  By  Lieut.  Col.  Blunt,  to  obtain  15  feet  depth  of  water,  '74^  i,  230.    Completed  in 
1876,  '76,  ii,  557.    For  repairB  to  east  pier  and  shore  protection  at  its  inner  end, 
'76,  ii,  557. 
Surveys. 
1865.  By  direction  of  H(^.  Baynolds.  '66;  i,  25. 
1874.  By  direction  of  Lient.  Col.  Blnnt,  for  breakwaters  for  a  harbor  of  lefioge. 

Beport,  '75,  i,  300. 
Maps. 
Of  Northern  and  Northwestern  L&kes,  showing  location  of  harbor,  and  of  the 
harbor,  showing  its  o<»idition  in  September,  1865 ;  '66,  i. 


BliACK  IVABBIOB  BIYEB,  AliA.— (See  Tombigbsb  and  Black 

Warrior.) 


BIiA€KirATEB  BITEB,  TA.— Impbovebcbnt  ov. 
Appropilatioiis. 

Ms,  16,000,  '78,74.  |  1879,  |2,500,  '79,  90. 

Commerce. 

Commercial  advantages  of  tributary  eoonlary,  '75^  U,  161.    Obstrootdona  to  oonh 

merce ;  bars  of  deposited  sawdnst,  '75,  ii^  16S. 
Statistics,  '79,  683. 

Chisf  oe  Enoinbebs. 

Reports,  '75,  i,  95;  '78»  73;  '79,  90. 
Engineers  in  Charge. 

S.  T.  Abert,  U.  8.  C.  E.,  1874-79.    Reports,  '75,  ii,  161 ;  'TQ,  5S8 ;  '79,  «W. 

Capt.  C.  B.  Phillips,  1879  to .    Report,  '79,  682. 

Assistants 

G.  H.  Elliott,  W.  H.  Powless,  and  C.  A-  TurriU,  1874-75,  '75,  ii,  162. 
Estimates.    (See  Projects. ) 
Financial  Statements. 
•78,  74,  522;  '79,  90,  683. 

Operations* 

1876-^79.  1,223  snags,  logs,  and  fallen  trees,  and  144  oveiiiangliig  trees  removed  by 
hired  labor,  '79,  90,  621,  683. 
Piiysieal  Cliaracteristies. 
General,  '75,  ii,  161 ;  '79, 620.    Obstractions :  Snags,  piles,  trees,  and  erooked  bends, 
'75,  u,  161;  '78,  522;  '79,  620. 
Projeets. 
By  S.  T.  Abert,  U.  S.  C.  E.,  for  dredging  and  lemoval  of  snags,  piles^  and  trees,  at 
an  estimated  cost  of  $14,850,  '75^  ii,  162;  '78»  74. 
Sorveys. 
1874-75.  Under  direction  of  S.  T.  Abert,  U.  8.  C.  E.    Report,  '75,  ii,  161.  ^ 


BliO  BUCK  POnVT  PASS,  T£X.— Examination  of. 
Commerce. 

No  improyement  needed,  '73, 676. 
Engineers. 

Chief  of  Enoinebrs. 

Reports,  '72,  62;  '73,  66. 
Enoinser  in  Charge. 

Capt.  C.  W.  Howell,  1872.    Report,  '73,  676. 

Lieut,  h!  M.  Adams,  1872.    Report,  '73,  676. 
Survey; 

1872.  Examination  by  Lieut.  Adams,  for  which  $1,000  was  allotted.    Report  '73, 
676. 
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BK^OCK  niiANDt  R«  I.---Brbakwater  at. 


1874, 120^000,  '74,  i,  100. 

1875,  20,000, '75,  i,  109. 

1876,  40,000,  '76.  ?  50;  '77,  44. 


ApproprtatkMis. 

1*0, 190,000,  '70,  75. 

1871,  75,000,  '71,  84. 

1872,  50,000,  '72,  81. 

1873,  50,000,  '73,  89. 
Listo  of  appropriations  '75  li,  294 ;  '77,  202. 

€oiiiiiierce.. 
JuBtification  of  improyement,  '67,  45,  451;  '68,  749,  785,  788,  et  aeq.;  '72,  978;  '74^ 
ii,  241 ;  '78, 242 ;  '79. 312.    Obstraotions  to  commerce,  '6Jai,  795.    List  of  veesola 
wrecked  off  Block  Island,  '68,  802. 
Statistics,  '68,  749,  788,  791,  801,  et  wq.;  '70,  452;  '71,  741;  '73,  979;  '74,  ii,  SU: 
•76,  i,  210 ;  '77,  203;  '78^  243;  '79,  313. 
€oiitnic1a» 


Tew. 


Contraotor. 


Ck»ntnict  foii-~ 


Referenoe. 


1870 
U71 
1871 
1871 
1873 
1873 
1874 
18n 
1878 


J'oli2iBaRttie..4... 
Fincfa,  Sngs  ft  Go. 
B.  a  Placed  Co  .. 
CCClunpbeQ.... 
J.G.Sheffield 


Stone  for  sabtttractaiie 
Lnmber  and  cement . . . 

Bolts 

Granite 

do 


P.H.  Smith 

F.H.  Smith 

P.  Harrington  &  Co. 
F.H.  Smith 


.do. 
.do. 
.do. 
.do. 


'70,45L 
'71,  741. 
'71, 741. 
'71,  741. 
'72,822. 
'73,  »n. 
'76,  ii,  208. 
'77,201. 
'78,243. 


Abstracts  of  bids,  '70,  451;  '71,  740;  '72,  822;  '73,  977;  •75»  u,  293;  '77,  201; 
'78,  243. 

Defense. 

Disoassion  of  feasibility  of  protecting  harbor  by  means  of  earthworks,  '68, 790, 796. 

Oocaaieiits. 

S.  000.  81,  40th  Gong.,  2d  Bess.    Beport  of  Board  of  Engineers  of  1868,  '70,  451; 
'71,  741 ;  '77,  201. 
Engtaeers. 
Chixf  of  EKannsBRS. 
Eeports,  '67,  17,  18,  45;  '68,  67;  •70^  75;  '71,  84;  '72,  81;  '73»  89;  '74^  I,  99; 
'75,  i,  109;  '76^  i,  50;  '77,  44;  '78^  48;  *79,  56. 
Board  of  Enginsbbs. 
1868.  Col.  H.  Bache,  president.    Convened  Febmary  18, 1868.    Three  plans  for 
breakwaters  were  proposed,  one  for  a  harbor  larse  enoueh  to  shelter  Tessels 
of  the  largest  class,  and  (he  oilier  two  for  a  harbor  for  local  purposes.    The 
boaffd  adopted  the  plan  for  a  breakwater  on  a  line  extending  500  feet  from  a 
point  near  Sand's  Landing  to  Five-foot  Bock,  for  local  purposes,  '7(^  75,  451 ; 
^75,  u,  294 ;  '77,  201. 
Enginebrs  in  Charge. 
tf^.  D.  C.  Houston,  1867-70,  '67,  16.    Reports,  '67,  451 ;  '68,  749,  785. 

Lieut.  Col.  G.  K.  Wanen,  1870  to ,  '70,  74.    Reports,  '70,  451 ;  '71,  739;  '72, 

821;  '73,  977;  '74,  ii,  240;  '75,  U,  292;  '76,  i,  209;  '77,  201;  '78,  241;  '79,  311. 

ASfilSTAH^S. 

G.  W.  Dresser,  18G7-'68,  '67,  451.    Reports,  '67,  454;  '68^  788. 
J.  P.  Cotton.  1872-74.  Reports,  '72,  823;  '73,  977;  '74,  U,  241. 
Esttmates.    (See  also  Projects.) 
By  G.  W.  Dresser,  for  dredging  and  pier-construction,  $1,000,000,  '68^  741.     For 

breakwater,  11,445,000,  %8^  795. 
By  Board  of  Engineers,  1868,  for  breakwaters:  $553,798,  $3,000,000,  '75,  ii,  294; 

'77,  201. 
By  J.  P.  Cotton,  for  jetty  extension  and  pier  construction,  $86,000,  '74,  ii,  243. 
Financial  Statements. 
'68^  749 ;  '71,  84,  741 ;  '72,  81,  823 ;  '73,  89,  977 ;  '74,  i,  100.  il,  241  j  '75,  i,  109,  ii, 
295;  '76k  1.50,210;  '77,  44,203;  '78,  49,  243;  '79,  55,313. 
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Operations. 


BLOCK  ISIiAND,  B.  I.-Oontmaed. 


Year. 


1870-71. 
1871-'72. 
187a-'73. 


1879-74. 
1874-75. 

1876-76. 
187e-'77. 
1877-78. 
1878-79. 


Book  re- 
moval. 


Tont. 


446 
604i 


617 


Breakwater. 


Exten- 
eion. 


Length  flx>m— 


Inner 
harbor. 


Lin./L  Lin.  ft 

500 


330 


Lin.fL 


650 
650 


*300 


1,326 


1,100 


Shore. 


Jetty  ex- 
tensioiL 


IAn./L 


270 

80 


Bemarks. 


Crib  work  commeiK^ed 

Cribs  finished;   dredging 

and  rock  excavation  from 

inner  harbor. 


1.426 


Bulkhead  wall  conatmctod; 
breakwater  enlarged. 

Bepairs — 

Breakwater  enlarged  ^ 


Bepairs 


Befereooo. 


'71,  739. 

'72,821,823,824. 

'73,970,978. 


'74,  i,  99.  U.  240. 
'76,1,109,11,283. 

'76,  i,  210. 
'77,201,202. 
78,48,242. 
'79,311,813. 


*Detaehed  breakwater  constructed. 

Total  stone  used  given  as  95,000  tons,  '79,  313. 

Total  timber  used  given  as  320,000  feet,  '79,  313. 

Total  bowlders  removed  given  as  3,000  tons,  '79,  313. 

History  of  operations,  '75,  ii,294  ;  '77,  201 ;  '79,  313. 
Physical  Characteristics. 

General,  '67,  454;  '68,  793,  794.    Site  described,  '68,  789;  '78,  241;  '79,  311,  312. 
Tides,  '68,  796,799;  '75,  ii,294;  '79,  311. 
Plans. 

By  G.  W.  Dresser,  for  dredging  channel,  2,465  feet  long,  633  feet  wide,  and  25  feet 
deep ;  for  construction  of  ^ers,  900  feet  long,  20  roet  wide,  and  17i  feet  high, 
'68,  793.  For  breakwater  3,000  feet  long,  si^bstructure,  30  feet  wide,  super- 
structure, 15  feet  wide  on  top,  20  feet  wide  at  base,  12  feet  high ;  also  for  a 
light-house,  '68,  795. 

By  Board  of  Engineers,  in  1868^  Ist.  For  a  breakwater,  sheltering  a  harbor  of  suffi- 
cient capacity  for  vessels  or  largest  class.  2d.  For  a  breakwater  extending  300 
feet  beyond  Five-foot  Rock,  and  sheltering  a  harbor  for  local  purposes.  3d.  See 
Projects,  '75,  ii,  294 ;  '77,  201, 202. 

By  J.  P.  Cotton,  for  jetty  extension  of  700  feet,  *74,  ii,  242. 
Private  and  Corporate  Worlc. 

Construction  of  a  wliarf  by  Fall  River  Iron  Company,  '74,  ii,240. 
Projects. 

By  Board  of  Engineers,  in  1838,  for  construction  of  a  breakv/ater,  extending  &om 
the  shore  to  Five-foot  Rock^  faced  with  cut  stone,  at  an  estimated  cost  of 
$372,000.  Subsequently  modified  so  as  to  dispense  with  this  facing:  ultimately 
extended  to  a  point  500  feet  beyond  Five-foot  Rock,  '70,  452 ;  '75,  li,  294 ;  '77, 
202. 

By  Lieut.  Col.  Warren,  for  construction  of  temporary  harbor  to  consist  of  2  cribs, 
with  wings  approaching  each  other  leaving  an  opening  of  60  feet,  '71,  839 ;  *72, 
823 ;  '79,  311.     For  a  detached  breakwater  300  feet  long,  to  protect  harbor  from 
northeast  winds,  at  an  estimated  cost  of  $60,000,  '74,  iij  242,  243. 
Surveys. 

1867-'68.  By  G.  W.  Dresser,  '67,  45 ;  '68,  749.    Reports,  '67,  454  ;  '68,  788. 


BLOSSOm  BOCK,  CAIi.  (San  Francisco  Harbor.)— Removal  of. 

Appropriations. 

1868,  allotted $50, 000,       '68,  73 ;  '69,  471. 

1869,  allotted *29,927  27,  '69,  64,471,473;  '71,  931. 

Commerce. 

Blossom  Rock  in  the  track  of  vessels  approaching  the  city,  '71,  923,927. 

*  Stated  in  report  aa  ^0,000. 


RIVKR8   am  HARBORS.  76 

BliOSSOm  ROCK9  CAL.— Continued. 
Contracts. 

With  Mr.  A.  W.  Yon  Schmidt,  C.  E.,  for  remoYal  of  Blossom  Rock,  to  a  depth  of 
JJ4  feet,  for  the  sum  of  ^75,000,  '69,  485 ;  '70,  510 ;  '71,  922. 
Engineers. 
Chibf  of  Engineers. 

Reports,  '66,  iii,  27,38  j  '67,  51;  '68,  73;  '69,  64;  '70,  83;  '71,  98. 
£ngik££R  in  Charge. 
Lieut.  Col.  R.  S.  Williamson.    Reports,  '66,  iv,  332 ;  '67,  507 ;  '68,  471,  473,  485 ; 
■70,510;  '71,905,922. 

Capt.  W.  H.  Heuer,  '71,  905.    Report,  '71,  924. 

"P  af'i  nn  n^f  tfHA^ 

By  T.  D.  Parkinson,  C.  E.,  for  the  removal  of  Blossom  Rock,  $46,080,  '66,  iv,  334. 
By  Lieut.  Heuer,  for  the  removal  of  Blossom  Rock,  $60,000,  '67,  51,  507 ;  '68,  885. 

For  the  removal  of  the  rock  hy  surface  blasting  to  a  depth  of  25  feet,  $300,022, 

•68,  885.    To  remove  by  drUling  and  blasting,  $56,228,  '68»  885,  886. 
By  Lieut.  Col.  Alexander,  for  the  removal  of  Blossom  Rock  by  means  of  shaft  and 

tunnels  excavated  in  the  rock  through  the  aid  of  a  coffer-dam,  $41,132,  '69,  490; 

'71,  929. 
By  Mr.  A.  W.  Yon  Schmidt,  C.  £.,  for  the  entire  removal  of  Blossom  Rock  to  a 

deptOi  of  24  feet,  $75,000,  '69,  485. 
Financial  Statements* 
'69,  64;  '70,  83,  510;  '71,  905. 

Operations. 

18t)6-^67.  $3,148.52  expended  on  experiments,  '67,  51,  507. 
18()9->70.  Rock  removed  by  contract  to  a  depth  of  22  feet,  '70,  510. 
1870-71.  Continuation  of  contract  and  completion  of  the  work  to  the  required 
depth  of  24  feet,  '70,  510;  '71,  922,  934,  937. 
Physical  Characteristics. 

General,  of,  '71,  923.    Current  observations  of  San  Francisco  harbor,  '78,  34,  1304. 
Plans.    (See  also  Estimates.) 
By  Mr.  A.  W.  Yon  Schmidt,  C.  E.,  for  the  removal  of  Blossom  Rock,  by  removing 
the  whole  inside  of  the  rock  by  means  of  a  shaft,  heavy  charges  of  powder 
placed  in  the  chambers  and  exploded  simultaneously,  '69,  485,  4^. 
Projects. 
By  Lieut.  Col.  Alexander,  for  the  removal  of  Blossom  Rock  by  means  of  a  shaft  and 
tunnels  and  excavation  in  the  rock  through  the  aid  of  a  coffer-dam,  heavy- 
charges  of  powdei*  to  be  placed  in  chambers,  the  whole  to  be  simultaneously 
exploded  by  electricity  and  the  rock  to  be  subsequently  removed  by  dredging; 
estimated  cost,  $41,132,  '69,  485,  486;  '71,  926. 
The  rock  was  subsequently  removed  under  the  plan  of  Mr.  A.  W.  Yon  Schmidt  for 
$75,000,  '69,  485,  490;   '71,  9:52. 
Sarveys. 

1866.  By  T.  D.  Parkinson,  C.  E.    Report,  '66,  iv,  333. 

1867.  By  Lieut.  Heuer,  '67,  51,  507. 
1871.  By  Capt.  Heuer,  '71,  9'S3, 


BODEGA  BAT,  €AIi.— Examination  of. 

(See  also  Pacific  Coast,  Harbor  of  Refuge.) 
Engineers. 

Chief  of  Engineers. 

Report*,  '77,  123. 
Board  of  Engineers. 
Of  the  Pacific  coast  met  August,  1876,  to  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  Crescent  City,  Cal.,  "with  a  view  of  establishing 
a  breakwater  and  harbor  of  refuge." 
The  board  do  not  consider  Bodega  Bay,  Cal.,  well  adapted  for  that  purpose  on 

account  of  the  frequent  fogs.    Report,  '77,  1051. 
(Maj.  G.  H.  Mendell,  Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,   and  C.  S. 
Stewart.) 
Estimates. 
By  Board  of  Engineers,  for  breakwater,  |6,414,300,  '77,  1058. 


BOUEFAB  CHANNEL.— (See  Galveston  Bay  Ship-Channel.) 
BOONE  FOBK«  KIT.— (See  Kentucky  River.) 
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BOSTON  HAUEIOB,  MASS.— bcPBOTmoDTT  of. 
Appvepilatioiis. 


1828 
1881 
18BS 


1888 

18«8 

1848 

1851 

18S8 

l864-'85 

1866 

1807 

1868 

1869 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 
1878 
1879 


Amounts. 


Per  acta  of 

CoDisreBBor 

allotments 

therefronL 


$87. 
12, 
60, 


000 
890 
000 
000 
858 


80,000 


875, 

48, 

82, 

24, 

100, 

100, 

75. 

150, 

100, 

100, 

50. 
55, 
60, 


000 
000 
170 
750 
000 
000 
000 
000 
000 
000 

000 
000 
000 


Totals,  *1, 516, 668 


Additional 
irar  reports 
of  offlCoers. 


116,000 

40,000 

4,000 


60,000 
50,000 


n69,000 


Por  Deer  Island 

do 

do 

For  Bainsford  Island 

do 

For  Deer  and  IiOTell*s  Islands 

For  Gfeat  Brewster  Islsnd , 

do 

do 

do 

For  Deer  and  Lovell's  Islands 

For  Boston  Harbor 

For  Boston  Harbor  (allotted) 

do , 

For  Great  Brewster  Idsnd  (aOofttod)  

For  Boston  Harbor 

do 

do 

do 

do 

Fbr  Boston  Hartmr  <|10,000  for  Hingham 
Harbor). 

For  Boston  Harbor. 

do 

do 


Act  of  Maya. 
Actof  KanliS. 
Actof  Jolyt. 
Act  of  July  i. 
Act  of  July  7. 
'Tl,  885. 
'66,11,81. 
'66,  IL  38. 

Act^Aog.  ao. 

«06, 11,84. 

^66,11,82. 

'71,886L 

'68,  2& 

*6D,22. 

'fl»,23. 

'70,78|'n,8i. 

'71,94. 

'76, 1, 16& 

'73,104. 

'74, 1, 114. 

'76,1,U8l 

*76,1,4<L 

'78,44. 

'79,50. 


^DifTering  Arom  the  aggregate  of  the  sams  given  In  H.  Doo.  190^  44th  Cong.,  1st  Ressi,  aiad  anbss* 
qnent  appropriations,  by  the  sum  of  850,000. 
f  Ftobably  allotted  ttom  appropriatlDns  for  fiyrtlilcations. 

Lists  of  appiopriatioiw,  '76,  i,  168;  '77, 173;  '78»  dOa 

Commerce. 

Dangers  to  shippinff  from  Corwin  Bock^ISS,  432.  Benefits  from  the  improvement 
stated  by  the  cmlector  of  costoms,  '70,  471.  Commeroial  interests  fuEFected  by 
improvement  of  Hingham  Harbor,  '75,  ii,  420. 

Statistics,  '67,  475;  '6^  810;  '69,  443;  '70.  470,  471:  '72,  945;  '73,  lOte:  '74^  ii, 
:«1;  '75,  u,  411,420;  '76,  i,  177;  '77.  182;  '78,  218;  '79,  270. 

Contracts. 


Names. 


Albert  Bosohke 

Charles  Wooley 

Wmiam  W.  Wright . . . 

George  W.  Townsend . . 

*Do 

Do 

Do 

James  Andiews 

Do 

Do 

James  M.  Andrews . . . . 

Do 

Do 

Do 

T.  "W.  Hoxie&Co 

Fituiklln  Mead 

Edmond  Langley 

Samuel  R.  Edwards — 

Deny  &  Edwards 

James  Phillips 

W.  A.  Kenriok 

B.R.  Seward 

R.G.  Fackaid 


Year. 


1868 
1888 
1868 
1868 
1875 
1875 
1875 
1868 
1872 
1873 
1870 
1871 
1872 
1873 
1868 
1868 
1868 
1868 
1868 
1868 
1870 
1870 
1871 


Fo^- 


I'redging,  9  50  o 
Dredging^  9  75  o 


Blasting 

Kelloy's  Book      

Bock  work,  9  $89 

Bock  work,  9  $50-$65 
Work  and  granite  — 

Sea-walls 

do 


do 

do 

do 

......do 

Sand  and  cement. 
Stone,  concrete . . 

Sea-walls 

do 

do 

do 

Whaxf 

Dredging,  9  85  o. 
Dredging,  9  67  0. 


Bemarks. 


Abandoned . 
Transferred. 


'es,  806,  818. 

>«e,81& 

'ee,  807,  6Ii8L 

'69,807,  811,  8ia 

*7S]  ii,  4097 

;76>  U,  410;  'W,  1,  176. 

»77, 180. 

'68,  808,  8ia 

'73|l094:'74, 1,818, 815. 

'70  468. 

'71,  88L 

'72,946. 

'73,1086; '74, 1818,815 

'6B  808,818. 

'68,  808,  818. 

'66,836. 

'68,836L 

'06,886. 

'68,839. 

'70,465. 

'71,880. 

'71, 880;  Ifty  8«7. 
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BOSTOIi  HARBOB,  IQAItilr-^oAlimiMHl. 
Conlracte— Contiiiaed. 


frames. 


Atintie  Dn4g:iiig  Co. . . . 
Harbor  JxtxprvremeBA  Oo. 
KewRngiandDred^g  Co 

Do 

WimMaH.XjQyd 

BoyntonBroa  

Cord&Fobes  A  Co 

IiMo  A.  Mvester 

Cspe  Aim  Qnntte  Go. . . 
jroaephB.Bwa8tt 


1872 
1872 
1872 
1877 
1874 
1874 
1876 
1876 
1876 
1878 

lara 

1878 


For^ 


^edrtig,  O660.I  mok,  •W. 

Dredging,  9  86e 

Dredging,  9  800 

Dredging,  9  24  0 

Bock  removal , 

Dredging,  9880 

Dredcing,  -9  76c 

KMh^aBook 

Dredsing,  9Uc 

Granite  and  rock  work 

Bubblestone 

Dredging,  9  27  0 


Bemarka. 


Beferenoes. 


'74,  ii,  817. 

'74,11,317. 

'76, 11,  40& 

'77, 177. 

'74, 11,  317. 

•76, 11,  407. 

'76,11,408. 

'76, 11,  408. 

'76, 11,  410;  '7«,  1,  ITl 

'78,200,2081 

'78,20b. 

'70,268. 


Pboposais. 

Boston 
Harbor. 

8efr.wnll««^ 

HinghMn 
Harbor. 

Dredging. 

GaBop'a 
Tabnd. 

Deer  and 
LoyeU'a 
Infamda. 

Great 
Brewster 

Book  work. 

AdrertiaeiDenta 

AMiMtocfpropceala 

'73,846. 

'73, 1003  j 
'73,10M: 
»77,   184» 
10,   971. 

'68,  814 
*e8,  816 

'OB,     886; 
'«,836: 

rF8,ai8. 

'BB,  888. 

'76,11,412. 

'OB,     811 ; 
'73,  1000} 
'73,  1088; 
'74,11,822; 
'76,11,412. 

'BB,    811; 
'76,11,411. 

Abstracts  of  contiraota  made,  '68,  818,  819:  '72,  947;  *73,  1094;  >75,  ii,  413;  '77, 

184;  '78»219;  '79, '^71. 
Bemarks  by  Colonel  Benham  on  relatlYe  economy  of  work  done  by  contract  or  by 

hired  labor,  '68,  838. 

Eagineers. 

Chibt  of  Enoinbbbs. 

Reports  to  Secretiury  of  War  on  works  necessary  for  preservation  and  improve- 
ment of  Boston  Harbor,  February  11, 18G7,  '87,  476.    Reports,  '66,  ii,  30-35; 
'67,  17,47;  '68,68,70;  '69,59,60;  '70,76,77;  '71,87,93:  '72,86,92;  '73,102; 
•74,  i,lll;  '75.  i,  117;  '76^  i,  43;  ^77,  37;  '78,  41;  '79,  49. 
BoABD  OF  Engineers. 

1860.  Had  extensive  surveys  made.    Extract  from  report,  '71, 885. 
(General Totten,  Professor  Bache,  Commodore  Davis.) 
Enqinbebb  in  Chakoe. 

Col.  H.  W.  Benbam  (Captain)  1849,  se»-waUs  for  protection  of  islands  in  Boston 
Harbor,  '66,  ii,  33;  1866-1873,  '73,  1086.  Reporta,  '66,  ii,  30;  '67,  467,  470; 
'68,  833;  '69,  439;  '70,  460;  '73,  828;  '72,  923. 

Lieut.  Col.  S.  Thayer,  1852.  sea-walls,  '66,  ii,  34. 

Mid.  C.  E.  Blunt,  '66,  ii,  3S^ 

Col  J.  D.  Graham,  1864,  sea-walls,  '66»  ii,  30, 34. 

Lieut.  Col.  J.  O.  Foster.  Preservation  and  improvement  of  Boston  Harbor,  1867  to 
1871,  '67, 474.  Reports,  '67,  474 ;  '68,  806;  '69,  417 ;  '70,  464.  Special  repoirt 
on  removal  of  Tower  and  Corwin  Rocks, '68,  811 ;  '69,  421.  Special  report  on 
the  history  and  scope  of  the  works  in  Boston  Harbor,  '71, 881. 

Lieut.  Col.  G.  Thorn,  1871,  to .     Reports,  '71,  878;    '72,  942;   '73,  1085; 

•74,  ii,  313;  '75,  ii,  403;  '76,  i,  167;  '77.  173;  '78,  207;  '79,  267. 
Absistantb. 

H.L.  Whiting,  U.  S.  C.  S.,  1856,  surveys,  '71,  886. 

Lieut.  M.  B.  Adams,  1865,  '66,  ii,  34. 

Capt.  G.  Burroughs,  1867,  '67,  46. 

Capt.  G.  L.  GiHespie,  1868,  '69,  59. 

H.P.Bothfleld,  1872,  survey  of  "Narrows,"  '73,  1089;  '74,  ii,  316,  317.  Report, 
'73»1094.    SurveyofHinghamHarbor, '7A,  ii,  417.    Report, '75,  ii,  418. 
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BOSTON  HARBOR*  lUASS.— Continued. 


Year. 


1852 
1806 
.1866 
1866 

1867 
1867 
1867 
1869 
1870 
1870 
1867. 
1871 
1873 

1874 
1870 
1877 

1877 
1878 

1870 


By- 


Colonel  Benham 

— do 

.  -  do 

— do 


— do 

...  do 

— do 

do 

...  do 

— do 

Lieut.  Col.  Fostci 
Lieut,  CoL  Thorn 
— do 


.do 

do 

do 

.do 

.do 


do 


Foiv- 


Amoimt. 


Great  Brewster  Island  sea-wall 

Great  Brewster  Island  sea-wall  (repairs) . . 

LoveU's  Island  sea- wall  (r^Mdrs) . . . 

Lovell's  Island  sea-wall,  southeast  head(re- 

pairs 

Great  Brewster  Island  connecting  wall  . . . 

LoveU's  Island  wall  (additional) 

Deer  Island  wall  (additional) 

do       

LoveU's  Island  wdl  (additional) 

Deer  Island  waU  (additional) 

Boston  Uarbor  improvement* 

Boston  Harbor  (aaditionsl) 

Boston  Harbor  |  future  work) 


Hingham  Harbor 

Completion  of  all  work 

Coraplctinn  of  work 

Miin-of-war  Shoal 

Anchorage  and  Mystic  Biver  Shoals,  and 

Lower  Middle  Channel 

Final  completion 


$33,000 
88,000 
12,000 

25,000 

84,000 

12,600 

23.500 

8,000 

15,000 

18,000 

714,  467 

231,000 


11,000 
75,000 
55,000 
43,000 

165,000 
103,000 


References. 


*66,  U,  84. 
*66,  if,  32. 
'66,  U,  82. 

'66,  ii,  33. 

'67,400.470. 

'67,  472. 

'67,  473. 

'69,  441 ;  '70,  46L 

'70,  461 ;  '71,  829. 

'70,462;  '71,829. 

'67,475;  '70,468. 

'71   880 

'73!  1002;  '74,11,321; 

'75,  ii,  410. 
'75,  ii,  418. 
»76,  i,  177. 


'75,  ii,  418. 
»76,  i,  17^ 
'77,182. 
'77, 183. 

'78,  218. 
'79,270. 


*  By  Chief  of  Engineers  for  same.  '67,  477 ;  by  harbor  commissioners  for  same,  $600,467.50,  '76,  ii, 
168;  stated  in  detail  as  $725,467.50,  '68,  800.    The  estimated  cost  was  exceeded  50  per  cent.  '76,  i,  177. 

Expenditures.     (See  also  Finaocial  Statements.) 

ie66-'07,  at  Deer  Island,  1^3.58  iier  linear  foot  of  waU,  '67,  41 ;  in  18e7-'68,  $24  per 
linear  foot  of  wall,  '67,  471. 

At  Rainsford  Island  sea-wall  to  1870,  $22,353,  '78,  207. 

At  Great  Brewster  Island  sea-wall  to  1870,  $277,082.55,  '76,  ii,  168 ;  $269,000,  '78, 207. 

At  Deer  and  LoveU's  Islands,  18()(>-70.  $13.i,420.24,  '76,  U,  168. 

At  Deer  and  LoveU's  Islands,  up  to  1870,  $322,000,  '78,  207. 

Corwin  and  Tower  Hocks,  removal,  cost,  $31,'^^.61,  '69,  425. 

Barrel  Rock,  removal,  cost,  $5,218,  '70,  465. 

Hingliam  Harbor  work,  cost,  $9,116.58,  '76,  i,45. 
Financial  Statements. 

For  Deer  Island,  '66,  ii,  :U.  For  Deer  and  LovelVs  Islands,  '67,  47,  473;  '69,  61, 
442;  '70,  76,  462;  '71,  829.  For  Great  Brewster  Island,  '66,  ii,  34;  '67,  470; 
'68,  838 ;  '69,  60,  440 ;  '70, 464.  For  Boston  Harbor  improvement,  '68, 820 ;  '69, 
419;  '70,  77,  470;  '71,  94,  878;  '72,  93,  942;  '73,  104;  '74,  ii,  321;  '75,  ii,411; 
'76,  i,  46, 177;  '77,  40,  182;  '78,  44,  218;  '79,  50,  267,270. 
£ieirlslation« 

By  Commouwealth  of  Massachnsetts,  appropriating;  $175  for  purchase  of  land  for 
Point  AUerton  sea-wall,  '68,  808;  providing  for  the  sale  of  land  on  Long  Island 
Head  to  the  United  States,  '68,  808;  '69,  418;  asking  appropriations  from  Con- 
gress (in  1843),  '71,  885 ;  prohibiting  the  removal  of  stone,  gravel,  and  sand 
from  i-slands  and  headlands  (1856),  '71, 885. 

Operations. 

8EA-WA1.L8. 


Year. 


Rainsford  I    ifE^il* 


Island. 


1825-'32 

1836-'38 

1843 

1849-'50 

1851 

18i>3-'54 

1864-'65 

1865 -'66  ■ 

1866 -'67 

1867 -'68 

1868-'69 

1869-70 
1870-71 
1871-72 


Lin.  ft. 


Built. 


Brewster 
Islnud. 


lAn.fl. 


720 
Repairs  . 
640 
ISO 


400 
550 

Paving.. 

250 


Deer 
Island. 


lAn.fL 
Built... 


300 


340 
826 

080 

Filling.. 


LoveU's 
Island. 


Lin.  ft. 


750 


800 
Repairs . 


Point 
AUerton. 


Lin.  ft. 


Wbarf . 
440 
219 


GaUop's     Long  , 
Island.     Island. 


Lin.ft. 


Roferences. 


IAn,ft. 


'71,885. 

'66,  ii,  32;  '71,885. 

'66,  ii,  31,  33;  34. 

'66,  ii,  33. 

'66,  ii,  34.. 

'66,  ii,  31,  35; '67,470. 


456 

867 
42^2 
Paving.. 


:  '67,  467-160,  471. 

....  '68,  68.   70;    '69,  421; 

[  '71, 834. 

.   ..   I  '69,  59,    60,   417,   44C, 

i  441. 

i  '70,460-470. 

670  I  '71,  87,  93. 

540  '72, 02. 
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BOSTON  HABBOB,  RIASS.— Continued. 
Operations — Continued. 


8SA-WALL8. 


Year. 

Rainsford 
Island. 

Great 

Brewster 

Island. 

Deer 
Island. 

LovelVs 
Island. 

Point 
AUertun. 

Gallop's 
Island. 

Lonff 
Island. 

References. 

1872-73 

Lin./t. 

Lin.  ft. 

Lin./L 

Lin.  ft 
(*) 

Lin./L 

lAn./l. 

Lin./L 
490 

380i 

(§) 

'73. 102 

1873-74 

Repairs 

'74,  i,  111,  \m,  313. 
'75,  i,  117,  ii,  407. 
'76,  i,  168  et  seq. 
'77, 173  et  seq. 
'78,  207  et  seq. 
'78,  268  et  seq. 

1874-75 

1875-76 

1876-77 

Repairs  ■ 

1877-78 

Repairs . 

Rebnilt  . 

1878-79 

KRpairs. 

Robnilt  . 



Repairs 

Repairs 

Total. 

S     2,800 
\     2,840 

2,900 
8,000 

1        800 

1,203 

l,785i 

2, 0813 

C'75,ii,  404eeM9. 
^'76,i,  168e«««o. 
( '76,  ii,  43,  x69. 

*  Jetty ;  apron.    1 1,005-foot  apron ;  8  jetties.    X  1,655-foot  apron ;  9  Jetties.     §  975-foot  apron ;  10  jetties 


Tear. 


Dredging. 


Is 


I 


i 


1886-'67 
1867-'68 
1868-'a9 
1869-70 

1870-71 

im-72 

1872-73 

1873-74 

1874-75 

1875-78 
l876-'77 
1877-78 
1878-79 


1^ 
I 


I 

U 


Oub.yds  Oub.yds  Oub.yds  Oub.yds 


92,899 

66,900^! 

47,294i 


450 


21,295 
9,763 


26,120 
20.305 


8,476 
52,755 

95,002 
64,186 


19, 820  i  Survey 


Cub.yds 


Rock  work. 


Location  and  low- water  depth 
to  which  removed. 


9,406 


29. 183i     1, 484i 


25,160 


Survey 


46,000 


Total. :  60, 191i 268, 278^  20, 226     25, 160  ,  46, 000 


Tower  Rook :.  \ 

Tower  Rock,  23  feet 3 

Corwin  Rock,  23  feot 

Barrel  Rock,  23  feet '. 

CKelley'sLe^lgo.  ..    \ 

>Kellev'8  Lodge,  23  feet  . .  5 

Kelley's  Lfxlgp,  23  feet 

$  Kdlev's  Ledpe \ 

5  Wreck  of  Delos > 

Ledge  in  Narrows,  23  feet . . . 

C  KeUoy's  Ledco ) 

I  State  and  Palmyra,  23  feet  > 

iKelley 's  Ledge' i 
Ledge  in  Narrows > 
lllngham  Harbor } 

(  Great  Brewster  Spit ) 

<  Nash's  Rock,  21  feet > 

(  Kclley's  Ledge 
C  Ledge  Middle  Bar 

<  Nash's  Rock 

(  Kelloy's  Ledge 


Referenoes. 


(  Upper  Middle  Bar ) 

<  Nash's  Rock,  20i  feet ....  S 

{ 


(  Kclley's  Ledge . . 


'68,68,70;  '69,  421; 

'71,  834. 
'69,  59,  417,  440.  441. 
'70,  460-470. 

'71,  87,  93,  828,  878. 

'72,  92. 

'73,  102,  1085-1093. 

'74,  i,  111,  ii,  318. 

'76,  i,  117,  ii,  407,  408. 

'76,  i,  168  et  seq. 
'77, 173  et  seq. 
'78,  207  et  seq. 
'78,  268  et  seq. 


'76,  ii,  404  et  seq, 
'76,  i,  IGSetseq. 


Hist<»Ty  of  operations  on  Boston  Harbor,  '71,  886;  '76,  i,  168. 

Resultfl  of  work  done,  *79,  269. 
Physical  Characteristics. 

Of  Deer  Island,  '66,  ii,  30;  '67,  472;  of  Lovell's  Island,  '66,  ii,  32;  '67,  472;  of 
Great  Brewster  Island,  '66,  ii,  33;  of  Tower  Rock,  '68,  811;  of  Tower  and  Cor- 
win Rocks,  '69,  422;  of  Barrel  Rock,  '70,  465;  of  Point  Allerton,  '71,  8H9;  of 
Boston  Harbor,  '71,  882;  islands  and  anchorafires,  '71,  882;  destruction  of 
islands,  '71,  884;  extent  of  same,  '71,  886,  889;  '74,  ii,  320;  of  Loveirs  Island 
Shoals,  '73,  1089;  of  *'Narrow8,"  '73,  1096;  of  Hingham  Harbor,  '75,  ii,  417, 
et  8€q.;  of  Man-of-war  Sboal,  '77,  183. 
Plans.    (See  also  Projects.) 

For  Hiugbam  Harbor  improvement,  '75,  ii,  417,  419. 
Private  and  Corporate  Work. 

Surveys  by  city  of  Boston.    ^See  Sarveys.) 

Estimates  by  harbor  commissioners.    (See  Estimates.) 


90  ISDBL  OF 

BOIiTOK  HAABMI,  llIA8S.r-Cin]tfaDMd. 

Projects*    (Compare  Estimates.) 

By  Lieut.  Col.  Tbayer,  1649,  for  Great  Bievrater  Island  sea-wall,  '$6,  ii,  33. 

By  Col.  Graham,  1865,  for  repairs  of  Deer  Island  sea-walls,  '66^  ii,  31. 

By  Lieut.  Col.  Beuham,  1866,  for  repairs,  '66,  ii,  31. 

By  Lient.  Col.  Poster,  for  improvement  of  Boston  HartM>r  by  dredging,  sea-waDfl, 
and  removal  of  rocks,  '67,  474;  '70,  468. 

By  Lieut.  Col.  Thom,  1873,  for  new  work,  removing  Nash's  Book,  Narrows  Bock, 
State  Rock,  and  wreck  of  Delos,  '73,  1091. 

By  Lieut.  Col.  'Thom,  1874,  for  sundry  rock- work,  *7%  \L  318. 

By  Lieut.  Col.  Thom,  1875,  for  improving  Hinsham  Harbor,  '75,  ii,  410, 418. 

By  Lieut.  Col.  Thom,  1878,  for  Anchorage  Shoal,  Lower  Middle  Bar  and  Kystie 
River,  '78^  817. 
Surveys. 

1856.  Extensive  surveys  made  by  United  States  Coast  Survey  at  cost  of  city  of 
Boston  for  the  United  States  commission,  '71,  885 ;  made  by  the  harbor  com- 
missioners of  Boston  during  several  years,  '67,  477. 

1872.  Of  Narrows,  by  H.  F.  Bothfleld,  C.  E.,  '73, 1089.    Report,  '73,  1095. 

1873.  For  sunken  rocks,  '74,  i,  114,  ii,  316.  317,  319. 

1874.  Of  Hingham  Harbor,  '75,  ii,  410.    Report,  '75,  ii,  417. 

1877.  Of  Man  of-war  Shoal.    Report,  '77,  183. 

1878.  Of  Anchorage  Shoal  and  mouth  of  Mystic  River,  '78^  216. 
Sketches. 

Location  of  works,  '75,  ii,404;  s^a-walls  at  Point  AUerton,  GMlop'a  Island,  and 
Long  Island,  '75,  ii,  406. 

[a  a  L.  p.] 


BBAZOS  BITEB,  T£X*— Sukvet  of. 
Commerce. 

Justification  of  improvement,  '75,  i,  936. 
Defense* 
Adaptability  as  a  na\al  station,  '79, 938. 
Recommendations  concerning,  by  M^.  Howell,  '79,  944, 945. 
CSniTiiieerB. 
Chief  of  Engineers. 

Reports,  '75,  i,  80 ;  '78*  85 ;  '79,  111,  118. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1874  to  1879,  '75,  i,  79;  '78,  82;  '79,  HI.    Reports,  '7^i, 
929,  937 ;  '79,  938. 
Assist  AN  ts 
R.  B.  Talfor,  '75,  i,  929 ;  '79,  938.    Report,  '75,  i,  929. 
H.  C.  Ripley,  '79,  938.    Report,  '79,  9&. 
Estimates.    (See  Projects. ) 
Physical  Ciiaracteristies* 
Description  of,  '75,  i,  930,  931,  932,  933,  937,  940,  9il,  943,  944. 
List  of  obstructions,  '75,  i,  930.  931,  934. 
Current  observations,  '75,  i,  932,  937 ;  '79,  942. 
Table  of  distances,  '75,  i,  933. 
Bridges  obstructing  navigation,  '75,  i,  936. 
*»Littoral  currents,^  '75,  i,  937,  940. 
Table  of  gauge  readings,  '79,  941. 
Plans. 
1872.  By  Captain  Howell,  for  converging  pile  Jetties  at  the  month,  each  f  of  a  milo 
long,  400  feet  apart  at  the  head ;  estimated  cost,  $286,484,  '75,  i,  938,  939,  94L 
1879.  By  Maj.  Howell,  for  a  harbor  of  refuge  and  naval  station,  '79,  944,  945. 
For  widening  and  deepening  of  channel ;  estimated  cost,  |12,052  to  $1,762,575, 
'79,  944,  945.    For  a  basin  1,000  feet  by  500  by  30  feet ;  estimated  cost,  $157,407 ; 
•79,  944,  945. 

Pil^    te  and  Corporate  Work. 

1857>  58.  The  State  of  Texas  expended  $60,000  in  an  improvement  of  the  river  from 
mouth  to  Washington,  255  miles,  '75,  i,  934.    Improvement  insufficient,  '75,  it 
935. 
Surveys. 

1874.  Of  Brazos  River  below  Waco,  including  bar  at  its  mouth,  by  R.  B.  Talfor,  '75, 
i,  80.  929. 

1878.  Of  river  from  a  point  eight  miles  above  its  month  to  outer  bAr,  by  H.  C.  Rip- 
ley, '78^  85;  '79,  111,  112.    Report,  '79,  939. 

Maps. 
Sketch  of  mouth,  '75,  i,  936. 
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BRAZOS  SAlVTf  Jl€K>  HARBOR,  TSX.— Improvbicent  of. 
Appropriation. 

1878, 16,000,  '78»  111. 

€oininerce. 

Justification  of  improvement,  '71,  544.    Obstmotions  to  commerce,  '79,  111. 
Statistics,  '71,  54(i,  547. 
Contracts. 
1878.  With  New  Orleans  Wrecking  Company  for  remoyal  of  wreck,  '79,  920. 
Abstract  of  bids,  '79,  920. 
Abstract  of  contract,  '79,  920. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  32,  02;  '71,  67 ;  '79,  111. 
Engineers  in  Charge. 

Captain  McClellan,  1853.     Report  (extract),  '71,  545. 

IAbj.  C.  W.  Howell,  1870  to .     Reports,  '71,  544;  '79,  919. 

Assist* AN'^s 

Lieut.  H.M.  Adams,  1871,  '71,  67.    Report,  '71,  544. 

H.  S.  Douglass,  1878.   Report,  '79, 920. 
Estimates.    (See  Plans.) 
Financial  Statements. 

'79,  111,  921. 
Operations. 

1868.  Closing  of  Pass  of  Boca  Chica,  in  order  to  increase  amount  of  water  flowing: 

through  Brazos  Pass,  '71,  545. 
1878-'79.  Wreck  of  bark  R^ne  des  Mors  removed  from  harbor,  '79,  920. 
Physical  Characteristics. 

General,  '71,  544,  545. 
Plans. 
By  Lieut.  H.  M.  Adams,  for  construction  of  a  jetty,  the  foundation  to  be  constructed; 
by  covering  bottom  with  a  layer  of  gunny  sacks  filed  with  hydraulic  concrete. 
Above  the  foundation  the  jetty  to  be  built  of  blocks  of  hydraulic  concrete. 
The  jetty  to  concentrate  the  whole  action  of  outward  current  upon  one  part  o£' 
the  bar.    Estimated  cost,  (775,000,  '71,  67,  545,  546. 
Project.  I 

By  Mig.  C.  W.  Howell,  for  removal  of  wreck,  '79^  919. 
Survey. 
1871.  By  Lieut.  H.  M.  Adams.    Report,  '71,  544. 


BBETOJV  BJlIT,  ]fID.— (See  Leonardtown  Harbor.) 


BRIDGEPORT  HARBOR^  COJNN.— Improvement  or. 


1874,  $20,000, '74,  i,  102. 

1875,  15.000, '75,  i,  105. 

1876,  10,000,  '76,  i,  53. 

1878,  10, 000, '78,  53. 

1879,  10,000/79,59. 


Appropriations. 

1836, $10,000, '66,  iii,  29;  '71,  788. 
1852,   10,000, '66^  iu,  29. 

1871,  20,000/71,86. 

1872,  40,000, '72,  84. 

1873,  30.000, '73,  92. 
Lists  of  appropriations,  '76^  i,  227 ;  '77.  217 ;  '78,  404 ;  '79,  350. 

Commerce. 

0b8tructionstocommerce,'66,  iii,  20,  iv,  199. 

Justification  of  improvement,  '71,  797. 

Commercial  importance  of  Bridgeport,  Conn.,  '74,  ii,  267 ;  '79,  350.  C 

Statistics,  '69,  413,  416 ;  '71,  788,  798,  et  seq.,  '72,  900 ;  '73,  1021 ;  '74,  ii,  2w^  '75, 
ii,  259;  '76,  i,  227;  '77,  217;  '78,  404;  '79,  :i50,  354.  '- 

Contracts. 


Tear. 


1836 
1853 
1871 


Cootractors. 


Holmes  &  Randall. 

S.N.  Payne 

F.H.  Smith 


Contract  for— 


Dredging 

do 

...do.... 


Work  done. 


Cfubieyards. 


27,649 
24,494 


Price. 


Omtt. 


SO 
23i^ 


References. 


ng,  361. 
'79,  861. 
'71,788. 


Gen 


iH 


nVDEX  0* 


BRIDGBPOBT  HARBOR,  CONIV.-Contmned. 
Contracts—Continued. 


Year. 


1871 
1872 
1872 
1873 
1874 
1875 
1877 
1878 


Contraetors. 


C.C.  Campbell 

D.V.Howell 

S.  F.  Shelboame 

H.  N.  &  A.  J.  Bewdtley. 

E.R.Sewardt 

do 

H.  N.  &  A.  J.  Bearddiey. 
G.C.Fobes&Co 


CoDtraotoribr-^ 


Biprapping 

— do 

I>redgliig . . 

do 

...do , 

....do 

...do 

...do 


Work  done. 


Cfuhteyardt. 


*28,0S8 
185, 751 
145,343 
100,264 
85,603 
85,027 


Price. 


Otntt. 


10  a  14 


BefemioeB. 


'71,788. 
^72,900. 
'7a,  900. 
'74,  U,  267. 
'75, 11,  258. 


'75, 11,  258. 
»76,«,  250; '76, 1,228. 
'77,217;  '78,405. 
'79,  351. 


*  Given  aa  28,303  cubic  yards,  '74, 11.  266;  as  45,518  (5,313  +  11,902  +  28,803),  '79, 362. 
f  Conti«ct  extended,  '75, 11,  258 ;  '76, 11,  228. 

Abstracts  of  bids,  '71,  787;    '72,  899;  '73, 1020;  '75, 11,258,259;  '78,  404;  '79,  349. 
Eni^iDeers. 
Chief  of  Engineers. 
Reports  '66,  i,  7,  ii,  41,  iii,  19;  '68,  68;  '69,  58;  '70,  31,76;  '71,  86 ;  '72,  83;  '73, 
92;  '74,  i,  102;  '75, 1, 105;  '76^  i,  53;  '77,  47;  '78^  53;  '79,  59. 
Engineers  in  Charge. 
Capt.  W.  H.  Swift,  1838,  '71,  788. 
Capt.  George  Dutton,  1852,  '71,  789. 
Capt.  D.  C.  Hoaston,  1866  to  1870,  '66,  ii,  41.    Beports,  '66»  iv,  199 ;  '68,  750 ;  '69, 

410,  412. 
Maj.  G.  K.  Warren,  1870  to  1875,  '70,  74.    Reports,  '70,  463:  '71,  786;  '72,  895; 
'73  1019*  '74  Ii  265 

M%j.  J.  W.  barlow,'  1875  to .    Reports,  '75.  ii,  258 ;  '76,  i,  227 ;  '77,  217 ;  '7a 

404; '79,  349. 
Assistants. 
Samuel  Simons,  1838,  '79,  351. 
George  Beckwith,  1866.    Report,  '66.  iv,  201. 
Capt.  A.  H.  Holgate,  1868.    Report,  '69,  413. 
W.  8.  Edwards,  1^71  to  1872,  '71,  787;  '72,  896. 

W.  W.  Starr,  jr.,  1873  to  1876,  '73,  1021.    Reports,  '74,  ii,  266;  '75,  ii,  J»0;  '76,  i, 
228. 
Estimates.    (See  also  Projects.) 
By  Samuel  Simons,  1838,  for  dredging  through  outer  and  inner  bars,  $52,800,  '79, 

351. 
By  M%jor  Warren,  for  widening  channel  to  200  feet,  |72,000  in  addition  to  original 
estimate,  '71,  796.    For  a  breakwater,  in  dstaU,  from  $371,000  to  $5()7,000,  '71, 
794,et80g. 
By  W.  W.  Starr,  jr.,  for  widening  channel  and  for  construction  of  a  jetty,  in  detail, 
$126,050,  '74,  ii,  268.  For  deepening  channel,  in  detail,  from $16, 442.75  to  $147,673, 
'75,  ii,  260.    Modified  estimates  for  same,  $25,017.30  to  $45,757.90,  '76,  i,  228. 
Financial  Statements. 
'72,  84,  900;  '73,  92;  '74,  i,  102,  ii,  266;  '75,  i,  105,  ii,  260;  '76^  i,  53,  226;  '77,  47, 
218;  '78,  5;^,  405;  '79,  59,  354. 
Operations. 


Tear. 


1837 -'38 

l«53-'54 
1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
1876 -'77 
1877-78 
1878-79 


Jetty 
extension. 


Lin.  ft. 


621 
859 


Dredging. 


Bemarks. 


Cubieydg. 


27,049 

24,494 

28,058 

165, 751 

126, 671 

118,936 


85,603 
85,027 


Channel  60  feet  wide  and  8  feet  deep 
dredged  across  outer  bar. 


One  -wreck  removed , 


No  operations. 


Keference. 


»70, 453} '71,788;  '79,35L 

'71,789;  '79,351. 

'72.83,896. 

'73,92,1020. 

'74,  i,10>,  11,265,266. 

'75,11,258,260. 

76,  i,  228. 

»77, 217. 

'78,404;  '79,358. 

79, 59, 349. 


History  of  operations,  '79,  350. 
Ptaysieal  Ciiaracteristics. 

Tides  '66.  iii,  20,  iv,  199;  '69,  414,  415;  '79,  350. 
described,  '71,  791;  '72,  b97. 


Shores  of  Long  Island  Sound 


BIYEBS  Aim  HABBORS.  ^  83 

RRIDOfiPOBT  HABBOB^  COMN.— Continned. 

Plans* 

By  Samuel  Simons,  1H38,  for  dredging  channel  200  feet  wide  and  8  feet  deep  throngh 
outer  and  inner  bars,  '79,  351. 

By  Captain  Houston,  for  construction  of  a  breakwater,  '66,  iv,  201. 

By  Captain  Holgato,  for  the  construction  of  6  piers  of  loose  stone,  to  prevent  further 
OTOwth  of  sand  spit,  '69,  415. 

By  M%jor  Warren,  for  a  breakwater  1,200  yards  long,  11  feet  high,  6  feet  wide  on 
top,  the  body  of  breakwater  to  be  of  solid  masonry  resting  upon  a  bed  formed 
by  large  blocks  of  stone  and  protected  by  riprap,  *71,  794. 

By  W.  W.  Starr,  jr. :  1st,  for  dredging  a  500- foot  channel  through  outer  bar,  600-foot 
channel  through  inner  bar,  5%-foot  channel  between  inner  beacon  and  Nausa- 
tnck  pier,  and  20,000  cubic  yards  at  Flat  Iron ;  also  for  extension  of  jetty ;  2d, 
for  deepening  channels  to  12  or  15  feet,  with  a  width  of  100,  200,  or  300  feet : 
3d,  aee  Projects,  '74,  ii,  268  j  '75,  ii,  260 ;  76,  i,  228. 
Projects. 

By  Captain  Swift,  1836,  for  dredging  a  channel  60  feet  wide  and  8  feet  deep  across 
onter  bar,  '71,  788. 

By  Captain  Dutton,  1853,  for  dredging  a  channel  200  feet  wide  and  b  feet  deep,  at 
an  estimated  coat  originally  of  ^2,000,  subsequently  reduced  to  |14,000,  '71,  789. 

By  Mi^or  Warren,  for  dredging  channel  100  feet  wide  and  14  feet  deep  through  outer 
and  inner  bars,  and  for  construction  of  a  sea-wall  to  consist  of  a  row  of  dolphins 
2^600  feet  long,  to  be  built  in  groups  of  5  piles  8  feet  apart :  also  for  the  con- 
struction of  a  dry  wall  of  split  granite  400  feet  long,  the  whole  at  an  estimated 
cost  of  $124,000,  '71,  86,  787,  791,  796;  '79,  352. 

By  Major  Barlow,  for  deepening  channel  to  12  feet  with  a  width  of  100  feet,  at  an 
estimated  cost  of  $16,442.75,  '75,  ii,  260.  For  widening  12-foot  channel  to  300 
feet,  at  an  estimated  cost  of  $25,200,  '78,  53,  404 ;  '79,  350. 

1837.  By  Lieutenant  Blake,  U.  S.  N.,  '66,  iv,  199;  '71,  788. 

1866-'e7-'68.  By  George  Beckwith,  '69,  413.    Report.,  '66,  iv,  201. 

1871.  By  W.  8.  Edwards,  '71,  787. 

1873-74.  By  W.  W.  Starr,  jr.,  '73,  1021;  '74,  ii,  267. 

1878.  Under  direction  of  ]iiajor  Barlow,  '79,  349. 

3IAPS. 

Map  of  the  harbor,  '79,  350. 


BBI]>OI]!irO  THE   UTATIOABliE  ITATEBS  OF  THE  UNITED 

STATES. 

(See  also  Topical  Index;  heading  *^ Bridges.") 

Oeneral  Considerations. 

Object,  to  secnre  interests  of  uayigation,  '73,  559.  Number  of  bridges  cannot  be 
limited,  nor  their  details  controlled,  except  as  regards  needs  of  navigation,  '73, 
659.  Drawbridges  ra.  high  bridges  discussed  by  M^or  Warren,  '73,  560.  Gen- 
eral subjects  of  concession  to  railroads  discussed  by  Board  of  Engineers,  '73, 
574.  Bad  results  to  navigation  from  legislation,  such  as  that  authorizing  bridge 
at  Kansas  City,  discussed  by  Captain  Suter,  '69, 306.  Discussion  of  the  greatest 
length  of  span  practicable,  by  Major  Warren,  '78,  1063,  1065.  Names  and  di- 
mensions of  the  largest  boat^  on  the  Mississippi  River,  '78,  9t^.  Discussion  on 
headway  required  under  bridges  on  the  Mississippi  River,  '78,  934.    Grades  and 


1086.    List  of  bridges  on  the  Mississippi  River  from  Saint  Paul,  Minn.,  to  Saint 
Louis,  Mo., '78,  1028. 
LegrisiaUon. 
By  States  of  Wisconsin  and  Minnesota  authorizing  bridges  over  navigable  part  of 
Wisconsin^  Mississippi,  and  Minnesota  Rivers,  '73,  558.    No  authority  from 
Congress  for  three  bridges  over  the  Mississippi  at  Hastings  and  Saint  Paul,  '73, 
568.    Authority  of  Congress  required  before  War  Department  can  authorize  or 
forbid  the  construction  of  a  bridge,  '76,  ii,  208.    Passage  for  highways  to  be  a 
part  of  all  bridges  built  aft«r  act  of  Jnne  4,  1H72,  '73,  565,  569;  not  so  consid- 
ered by  Attorney-General,  '73,  570.    Abstracts  of  debates  in  Congress  attending 
the  legalization  of  bridges  across  the  Mississippi  River,  '78,  1041.    Decisions  of 
United  States  Supreme  Court-  relating  to  damages,  '78, 1079.    Riprap  consideired 
as  an  obstruction  to  navigation  on  the  Ohio,  H.  Doc.  41,  43d  Cong.,  2d  Sess. 
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LeirislAtioii — CoDtinned. 

Amendment  of  existing  laws,  proposed  by  Board  of  Engineers  for  constmction 
of  bridges  over  the  Ohio,  '71,  454,  455.  Act  of  Congress  July  11,  1870,  consti- 
tuting Board  of  Engineers  for  examination  of  bridges  on  the  Ohio,  '71,  4%. 
Abstract  of  laws  for  bridging  the  Ohio,  Mississippi,  and  Missouri  Riven,  *78, 
1088. 
Acts  of  Congress. 
Act  of  July  25,  1866,  partially  described,  '69,  309;  described,  '73^  555;  compared 

in  full  with  act  of  April  1,  1872,  '73,  561. 
Act  of  February  21,  1868,  described,  '73,  555. 
Act  of  April  1,  1872,  described,  '73,  555;  compared  in  full  with  act  of  Joly  25, 18G6, 

'73  561. 
Act  of  June  4,  1H72,  '73.  563. 
Commerce. 
List  of  bridges,  and  of  bridges  authorized  over  the  Mississippi  Biyer,  '73, 575.    List 
of  appropriations  for  rivers  and  harbors  in  Mississippi  Valley,  and  for  all  rivers 
and  harbors,  '73,  576.    All  bridges  are  obstructions,  '74,  i,  585.    Right  of  wbj 
belongs  to  navigation,  and  draws  should  stand  open  when  not  in  use,  '74,  i,  586. 
Agriculture  the  only  indnatry  not  protected  by  the  govenunent,  but  rather  in- 
jured by  the  overproduction  stimulated  by  the  homestead  land  policy ;  the  only 
hell)  is  cheap  transportation,  '74,  i,  608.    General  requirements  of  western  river 
navigation,  '78,  92b.    Statement  of  losses  by  collision  with  the  piers  of  bridges 
on  the  Ohio  River,  '71,  429.    Signals  at  draws,  plan  for,  '73,  583;  '78,  723 ;  ob- 
jections to,  '73,  585. 
Maps. 
Made  by  Mtgor  Warren  of  surveys  for  bridges  over  the  Mississippi  River,  '72, 
817;  '78*  1126. 

[8.O.L.P.] 


BRIDGE   (Railway,  draw)  at  Atchison,  Kans.— Across  the  Missouri 

River. 

Plans* 

Description  of  bridge  by  Major  Warren,  '78,  1087. 


BRIDGE  at  Beaver,  Pa«— Across  the  Ohio  River. 

Plans. 

Proposed  by  railroad  company,  '78,  894;  modification  of,  by  Board  of  Engineers, 

'78,  894. 
Board  of  Engineers. 
Convened  at  Pittsburgh,  Pa.,  Aagast<^  1877.    Recommendation  of  board,  '78,  894. 
Report,  '78,  892.    Approved  by  Chief  of  Engineers  and  Secretary  of  War,  '78, 
89o,  89ij. 
(Colonel  Simpson,  Mt^ors  Weitzel  and  Merrill.) 
CiuEF  of  Engineers. 

Reports,  '78,  110,891,895. 
Map. 
Of  location  of  bridge,  '78,  892. 


BRIDOE  (Railroad)  at  Bellaire.—AcRoss  the  Ohio  River. 

Legislation. 

Bridge  authorized  by  act  of  Jnly  14,  1862,  '71,  408.    Act  of  July  11,  1870,  consti- 
tuting Board  of  Engineers,  '70,  67  j  '71,  61, 426. 
Plans* 
Description  of  bridge,  '71,  408. 
Board  of  Engineers. 
1870.  Recommend  no  change,  and  commend  the  excellent  maimer  in  which  it  is 

constructed,  '71,  411.    Reports  '71,  408,425. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Commerce. 
Serious  accident  by  collision  with  piers,  '71,  403, 411.    Losses  by  collision  with 
piers,  160,500,  '71,  411,429. 
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BBIBOE  from  Boston  to  Sast  Boston. 

Legislation. 

Act  of  the  Commonwealth  of  Maasachusetts  incorporating  the  Maverick  Bridge 
Company,  '68,  824.    Passed  over  governor's  veto,  '68|  ^2).    Veto  message,  '68, 
H2U.    Act  of  Massachusetts  legislature  authorizing  purchase  by  United  States 
of  navy-yard  site,  '68,  827. 
Plans. 

By  Maverick  Bridge  Company,  '68,  821.  Report  of  Lieut.  Col.  J.  G.  Foster,  on 
plan,  '68,  821. 

Chikf  of  Engineers. 
Report,  '68,  69.    Objections  apparent,  *68,  820.    Senate  Committee  on  Commerce 
asked  views  of  Secretary  of  War  on  Senate  bill  566.    Views  of  Chief  of  Engi- 
neers, '68,  820. 
Commerce. 

Number  of  vessels  that  passed  bridges  across  Charles  and  Mystic  Rivers  in  1867, 
'68,  821.  Commercial  interests  involved,  '68,  822.  Discussion  bv  Colonel  Fos- 
ter of  the  injury  to  navigation  thereby,  '68,  821 ;  by  Governor  Bullock,  '68,  826. 
Effect  upon  the  interests  of  the  United  States  navy-yard  at  Charlestown,  '68, 
823,826. 


BBIDOE   (Railway,  dbaw)  at  Boonville,  Mo.— Across  the  Missouri 

River. 

Legislation. 

Bridge  autJiorized  by  act  of  May  11,  1872,  '78^  1091. 
Plans. 
Description  of  bridge  by  Migor  Warren,  '78,  1087. 


BRIDGE  at  Broirnviiley  Blebr.— Across  thb  Missouri  River. 

Le^slation. 

Bridge  authorized  by  act  of  June  4, 1872,  '78, 1092. 


INTERNATIOHTAL.  BRIDOB  at  Buflfalo,  N.  T. 

Legislation. 

Bridge  authorized  by  act  of  State  legislature  of  New  York  and  by  act  of  Congress, 
'71,  49,219.    Legislation  suggested  by  Board  of  Engineers,  '71,  221. 
Plans. 
Described,  '71,  219. 
Board  of  Engineers. 
Convened  at  Buffalo  October  3,  1870,  submitted  preliminary  report,  and  ad- 
journed awaiting  information  from  bridge  company  and  New  York  canal  offi- 
cers. '71,  219.    Keconvened  at  Washington  January  2t),  1871 ;  reported,  approv- 
ing location  and  plan,  with  certain  modifications.    Keport,  '71, 219.    Approved 
by  Secretary  of  War,  '71,  218. 
(Majors  Warren,  Merrill,  aud  Harwood.) 


BBIDOE  (Bailway)  at  Bnrlinir' on,  Ioiva.~AcR08S  the  Mississippi  River. 

Leirislation. 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  824 ;  '78,  1003.  Vaiious  acts  relat- 
ing to  the  bridge,  '78,  1089. 

Plans. 

Dimensions  of  bridge,  '77,  824;  '78,  1003.  Description  of  plans  by  Major  Warren, 
'78,  1003.  High  bridge  would  be  very  expensive,  '78, 1006.  Changes  in  bridge 
proposed  by  Major  Warren,  '78,  lOOC. 

Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  July  17,  1876,  to  inquire  into  the  expediency  of 
placing  sheer-booms  on  the  upper  end  of  all  or  any  bridge  pier  on  the  Missis- 
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sippi  Riyer.    Adjourned  to  await  the  completion  of  maps,  '77,  881.    Recon- 
vened January  2H^  1877.    Recommend  a  sheer- boom  500  feet  in  length  at  this 
bridge.    Report,  '77,  819,  824. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Buter,  and  Captain 
Allen.) 
Chief  of  Engineers. 
Report  '77,  96.    Approves  recommendation  of  board,  '77,  817. 
Commerce. 
Influence  of  bridge  upon  navigation,  '78^  1004. 
Mapr. 
Diagram  of  piers,  '78, 1004.    Maps  of  locality  of  bridge,  Nos.  21  and  22,  '78, 1126. 


BRIDGE  at  Cliiarlotte»  M«  IT.— Across  the  Gsnbsse  Rivbb. 

fjefj^slation. 

•    Bridge  authorized  by  act  of  March  3,  1873,  '74,  i,  583. 

Plans. 

Submitted  by  Lake  Ontario  Shore  Railroad  Company,  referred  to  Board  of  Engi- 
neers, '74,  i,  583. 
Board  of  Engineers. 
Convened  at  Charlotte,  N.  Y.,  August  26,  1873,  approved  location  and  plaa,  yritt 
certain  modifications.    Report,  '74,  i,  584.    Approved  by  Chief  of  EngineerB, 
except  regulations  for  government  of  operating  draw,  '74,  i,  5^.    Approved  by 
Secretary  of  War,  '74,  i,  584. 
(MiOoj^  Merrill,  Wilson,  and  Harwood.) 
Chief  of  Engineers. 
Reports,  '74,  i,  71,  583. 


BRIDGE  at  Cincinnati,  Oiiio.— Across  trb  Ohio  Rivbr. 

Lei^siation. 

Bridge  authorized  by  act  of  December  17,  1872,  '76,  ii,  299. 
Plans. 
Description  of  proposed  bridge,  '76,  ii,  302. 
Board  of  Engineers. 
Convened  at  Cincinnati,  Ohio,  August,  1874.    Disapproves  of  location  unless 
width  of  channel  space  be  increased  to  500  feet,  '76,  ii,  SS^,  305.    Additional 
cost  of  span  $75,000,  '76,  ii,  306.    Report,  '76,  ii,  300. 
(Colonel  Simpson,  Majors  Merrill  and  Suter.) 
Chief  of  Engineers. 
Reports,  76,  i,  92,  ii,  298, 306,  307.    Approves  modified  plan  as  proposed  by  board, 
'76,  ii,  307.    Approved  by  the  Secretary  of  War,  '76,  ii,  308. 
Commerce. 
Method  of  towing,  '76,  ii,  303.    Coal  interests,  '76,  ii,  303,  304.    Chamber  of  Com- 
merce committee.  Report  of,  '76,  ii,  304. 


BRIDGE  (Railway)  at  Clinton,  Iowa.— Across  the  Mississippi  River. 

lie^lsiation. 

Bridge  authorized  by  act  of  February  27,  1867,  '78,  987.  Abstracts  of  debates  in 
Congress  relating  to  Clinton  bridge,  '78, 1051.  Various  acts  relating  to  bridge, 
'78,  1089, 1U93. 

Plans. 

Description  of  bridge,  '77,  823;  '78,  988.    Alterations  recommended  by  Major  War- 
ren, '78k  989.    Proposed  location  for  a  high  bridge,  '78,  990.    Major  Warren's 
.  report  on  bridge,  '78,  987. 
Board  of  Engineers. 
187G.  Recommend  the  constiTiction  of  1,000  feet  of  sheer-booms.    Report.,  '77, 819, 
825. 
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(Colonels  Macomb  and  Simpson,  Majors  Wairen,  Suter,  and  Farquhar,  and  Captain 
Allen,  i 
Chief  of  Engineebs. 
Approves  recommendations  of  board,  '77,  96, '817. 
Conunerce. 

Influence  of  bridge  upon  navigation,  '78,  969. 
Physical  Characteristics. 
Description  of  river  and  valley  at  locality  of  bridge,  *7B,  987. 
Maps. 
Diagram  of  piers,  '78^  985.    Maps  of  locality  of  bridge,  '78»  1126. 


BRIDGE  (Ponton)  at  Clintont  Iowa.— Across  tisb  Mississippi  Rtteb. 

I«ei[islation. 

Bridge  antborized  by  act  of  April  1, 1872,  and  June  6,  1874,  *75,  ii,  682.    Various 
acts  relating  to  tne  bridge,  '78,  1093. 
Plans* 
By  bridge  company,  '75,  ii,  683.    Modified  by  Board  of  Engineers,  '75,  ii,  683. 
Board  of  Engineers. 
Convened  at  Clinton,  Iowa,  October  8,  1874.    Becommendations  of,  '75,  ii,  683. 

Eeport,'75,  ii,  683. 
(Colonel  Macomb,  Ms^ors  Weitzel  and  Farquhar.) 
Chief  of  Engineers. 
Beports,  '75,  i,  121.    Approves  conclusions  of  Board  of  Engineers,  '75,  ii,  682. 
Approved  by  Secretary  of  War,  '75,  ii,  683. 


BRII>G£  (Suspension)  at  Covington,  Kjr.— Across  the  Ohio  Biver. 

lie^islation. 

First  charter  granted  by  State  of  Kentucky  February,  1846 ;  confirmed  by  State  of 
Ohio  March,  1849;  amended  1856,  '71,  415.     Bridge  authorized  by  Congress 
February  17,  1866  '71,  415,  428;  '78,  1089. 
Plans. 
Description  of  plans,  '71,  414.    Cost  of  bridge,  |1,480,000,  '71,  419,  425. 
Board  of  Engineers. 
1870.  Becommend  no  changes,  '71,  416, 419.    Beport,  '71,  414, 454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 


BBinOE  at  Detroit,  Mieta.— Across  the  channel  between  Lakes  Huron 

AND  Erie. 

Plans. 

Of  bridges  described  and  discussed  by  Board  of  Engineers,  '74, 1,  600. 
By  brieve  company.    1.  Low  bridge  with  two  draws;  estimated  cost,  92,457,550, 
'74,  i,  628.    2.  For  bridge  150  feet  above  ordinary  water  surface;  estimated 
cost,  $8,947,000,  '74,  i,  628.    3.  For  winter  bridge  with  one  draw  and  two  mov- 
able spans  of  400  feet  each,  to  be  removed  during  the  season  of  navigation ; 
estimated  cost,  $1,966,500,  '74, 1,  &29. 
Board  of  Engineers. 
Convened  at  Detroit,  Mich.,  May  12, 1873,  and  heard  opinions  of  the  opposing 
interests.    Beconvened  November  14,  reported  against  a  draw-bridge  and  favor* 
ably  to  high  bridge  or  tunnel.    Conclusions  of  the  board,  '74,  i,  3)3.    Beport, 
'74,  i,  587. 
(Majors  Warren,  Comstook,  Weitzel,  and  Merrill,  and  Captain  Livertiiore.) 
Chief  of  Engineers. 
Beport,  '74,  i,  71. 

CommeiTce. 

Water-way  fully  described,  '74,  i,  588.  Tables  of  tonnage  on  the  lakes  and  else- 
where, '74,  i,  590,  eteeq.;  '74,  i,  619.  Bailroad  ferry-crossings,  '74,  i,  594,  et 
nq,;  '74,  i,  634.    High  and  low  bridges  discussed^  '74,  i,  630.    History  of  pro- 
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posed  tnnnol,  '74,  i,  598,  a08, 619, 631.  Rates  on  freicht,  '74,  i,  599.  Freights, 
etc.,  Michigan  Central  Railroad  Company,  '74,  i,  600.  Statements  of  varionB 
parties  for  and  against  prop<^d  bridge,  '74,  i,  613,620-631,  63S-636.  Railroad 
interests  present^  by  James  V.  Joy,  pi-esident  Michigan  Central  Railroad  Com- 
pany, '74,  i,  604.  Memorial  t-o  Congress  for  double-track  railroad  from  Chicago 
to  New  York,  '74,  i,  610.  Memorial  to  legislature  of  Michigan  against  bridging 
Detroit  River,  '74,  i,  617.  Proposal  of  railroad  companies,  '74,  i,  630. 
Statistics,  '74,  i,  611. 


BRIDGE  (Ponton)  at  Dabaaue«  Iowa*— Across  the  Mississippi  Riyeb. 

Icei^fslation* 

Bridge  authorized  by  act  of  March  3,  1875,  '76»  ii,  3as,  309. 
Plans. 
Submitted  by  John  P.  Quigley,  '76,  U.  309.    Description  of,  '76,  ii,  309.    Discussed 

by  board,  '76,  ii,  309.    Report  of  Mtyor  Warren,  '78,  986. 
Board  of  Engineers. 
Convened  at  Dubuc^ue,  Iowa,  May  31, 1875.    The  board  consider  that  the  con- 
struction of  the  bridge  on  proposed  site  would  be  very  iigurious  to  navigation. 
'76,  ii,  311.     Report,  '76,  ii,  309.    Reconvened  October  15,  1875.    The  board 
consider  the  proposed  site  inadmissible  as  long  as  the  bar  in  front  of  the  city 
exists,  '76,  ii,  313.    Report,  '76»  ii,  312.    Reconvened  March  15,  1876.    The 
board  approve  of  the  revised  plans  and  change  of  site  presented  by  the  bridge 
company,  '76,  ii,  309.    Report,  '76,  ii,  309.    Approved  by  Chief  of  Engineers 
and  Secretary  of  War,  '76,  ii,  308. 
(Colonel  Macomb  and  MjE^ors  Farquhar  and  Suter. ) 
Chief  of  Engineers. 
Reports,  '76,  i,  92,  ii,  308. 
Commerce. 
Would  be  seriously  obstructed  by  proposed  bridge,  '76^  ii,  311, 313. 


BRIDGE  (Railway)  at  Dubaan^t  loiBira.— Across  the  Mississippi  Rivbb. 

Lei^lslatlon. 

Dridge  authorized  by  act  of  July  25, 1866,  '78,  983.    Various  acts  relating  to  bridge, 
'78,  1089, 1093. 
Plans. 
Description  of  bridge,  '77,  8^ ;  '78,  984.    Proposed  location  of  high  bridge,  '78^  986. 
By  Major  Warren  mr  extension  of  left  rest-pier  800  feet,  '78^  986. 
Board  of  Engineers. 
1876.  Recommend  a  sheer-boom  1,200  feet  in  length.    Report,  '77,  819, 823. 
(Colonels  Macomb  and  Simpson,  Msgors  Warren,  Farquhar,  and  Sater,  and  Capt. 
Allen.) 
Chief  of  Engineers. 
Reports,  '77,  96.    Approves  recommendations  of  board,  '77,  817. 
Commerce. 

Influence  of  bridge  upon  navigation,  '78,  985. 
Physical  Characteristics. 
Description  of  river  valley  at  locality  of  bridge,  '78^  983. 
Maps. 
Diagram  of  piers,  '78,  985.    Maps  of  locality  of  btidge,  '78,  1126  (Nos.  15  and  16). 


BRIDGE  at  Evansviiiey  Ind.— Across  the  Ohio  River. 

Board  of  Engineers. 
Convened  at  Evansvillc,  Ind.,  November,  1877;  -were  unable  to  reach  any  con- 
clusions for  want  of  high-water  surveys,  '78,  110;  '79,  149. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Reports,  '72,  440;  '78,  110;  '79,  149.    Recommends  modification  of  act  authoriz- 
ing construction  of  bridges  across  the  Ohio  River,  '72,  440. 
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BBIDOE  at  Fort  IHEadlsoiiy  loiva.— Across  the  Mississippi  River. 

LegislatJon. 

Bridge  Uathorized  by  acts  of  April  1,  1872,  and  May  17,  1872,  '78,  1091, 1092. 


BRIOOE  at  Fort  Snellini^»  Minn.— Across  the  Mississippi  River. 

Flans. 

For  construction  of  a  free  wagon-bridge,  with  stone  abutments  and  iron  super- 
structure, '78,  111.    Approved  by  the  Secretary  of  War,  '78,  111. 
Chief  of  Engineers. 
Report,  '78,  111.    Approves  plans  submitted,  '78,  111. 


BRIDGE  at  GlasffoiVy  SIo.— Across  the  Missouri  River. 

Legislation. 

Bridge  authorized  by  act  of  March  3, 1871,  '78, 1091. 
Plans* 

Dimensions  of  proposed  bridge,  '78,  898.    Letter  fix)m  William  8.  Smith  to  Secre- 
tary of  War,  transmitting  plans  and  drawings,  '78^  897. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  April  15, 1878.    The  board  approve  of  the  plan  and 

location  proposed  by  railroad  company.    Report,  '78^  897. 
(Colonel  Simpson,  Migor  Suter,  and  Captain  Allen.) 
Chibf  of  Engineers. 
Report,  '78^  111.    Approves  conclusions  of  board,  '78,  897. 


BRIDGE  (RAUJtOAD)  across  the  Great  Rii^olets,  I^a. 

Legislation* 

Committee  on  Commerce  (of  United  States  Senate)  requested,  May  5, 1870,  the  views 

of  Secretaiy  of  War,  '70,  377. 
Plans. 
New  Orleans,  Mobile  and  Chattanooga  Railroad  Company's  plan  discussed,  '70,  379. 

Objections  to  the  bridge  stated  by  M^j.  Reese,  '70,  379. 
By  Chief  of  Engineers,  '70,  378.    Suggestions  for  the  improvement  of  the  plan  iu 

interests  of  navigation,  '70,  380. 


BRIDGE  (Railway)  at  Hannibalt  Rio.— Across  the  Mississippi  River. 

Legislation. 

Bridge  authorized  by  act  of  July  25, 1866,  '77,  826 ;  '78,  1015,  1089. 
Plans. 
Dimensions  of  the  bridge,  '77,  826 ;  '78,  1016.    Report  of  Migor  Warren  on  plans  of 

bridge,  '78,  1015.    Height  required  for  high  bridge,  '78,  1019. 
Board  of  Engineers. 
1876.  Recommend  the  placing  of  a  sheer-boom  1,200  feet  in  length  at  this  bridge. 

Report,  '77,819,826. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Capt. 
Allen.) 
Chief  of  Engineers. 
Approves  recommendations  of  board,  '77,  817. 
Commerce. 
Number  of  raffcs  passing  the  bridge,  '77,  826.    Effect  of  bridge  upon  navigation, 
'78,  1017.    At  high- water  a  very  serious  obstruction  to  navigation,  '78,  1017. 
Physical  Characteristics. 
Description  of  the  river  and  valley  in  the  vicinity  of  the  bridge,  '78»  1015. 
Maps. 
Of  locality  of  bridge,  '78,  1126  (No.  27). 
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BRIDGE  (Bailwat,  draw)  at  HastingSy  Rlliin*— AcBoas  thb  Musissipn 

River. 

legislation* 

Bridge  authorized  by  ftot  of  the  legialatare  of  Kiimeaota  Febnuuy  7, 1867,  '78;  967. 
Plans. 
Description  of  bridge,  '78^  969.    Proposed  location  for  high  bridge,  '78^  970.    Of 
Major  Warren  lor  extension  of  sheer-booms  and  the  placing  of  bridge  signala 
above  bend  in  river,  '78^  970. 
Commerce* 
Influence  of  bridge  upon  navigation,  '78^  969. 


BBIDOE  at  Had«on«  Wis*— Across  Lakb  Saiot  Oboiz. 

I^eyislation* 

Bridge  authorized  by  act  of  May  15, 1872,  '78»  1091. 


BRIDGE  at  Kansas  CUy^  Mo.—Across  thb  Missouri  Biwr. 


Legislation* 

Act  authorizing,  referred  to,  '69,  306.    Act  of  Joly  S6, 1866,  partially  given,  '69,  309; 
•78,  1069. 
Plans. 
Descriptii 
from 
of 
Chief  of  Engineers. 
Report,  '69,  51.    Captain  Snter  ordered  to  report,  '69,  307. 
Commerce* 

Complaints  against  the  bridge  as  an  obstacle  to  navigation,  '69,  307, 306. 
Physical  Cliaracteiistics. 
Of  Missouri  Biver  at  Kansas  City,  *69,  304. 


I* 

iption  of  proposed  brid^,  '69,  304;  '78,  10d7.  Objections  to  location  aiising 
rom  the  difficulty  in  seeing  the  bridge  by  descending  boats,  '69,  306.  Bepon 
f  Capt.  Suter,  '69,  303, 304. 


BBIDGE  (Bail  AND  highway)  at  Keokaky  loupa*— Across  the  Mississipn 

River. 

I^egrislation. 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  825;  '7B,  Km,  1089. 
Plans* 


Dimensions  of  bridge,  '77,  825 ; '  78, 1007.    Major  Warren's  report  on  plans  of  bridge, 
'78,1006.    Alterations  proposed  by  Mf^or  Warren, '78k  1009.    Proposed  looalaon 
of  high  bridge,  '78,  1010. 
Board  of  Engineers. 
1876.  Recommend  the  placing  of  1,200  fbet  of  aheer-booms  at  tids  bridge.    Re- 
port, '77,  819,  825. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farqnhar,  and  Sater,  and  Cap- 
tain Allen. ) 
Chief  of  Engineers. 
Approves  recommendations  of  board,  '77,  96,  817. 
Commerce. 

Influence  of  bridge  upon  navigation,  '78^  1008. 
Physical  Characteristics* 
Description  of  river  and  valley  at  locality  of  bridge,  '78^  1006. 


BRIDGE  (Railway)  at  I^a  Crosse,  tVis*— Across  the  Mississippi  River. 

liegislation* 

Acts 
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BBIDOU  (Railway)  at  tta  Crosse,  Wis.— Continaed. 

lieifislation— Continaed. 

described,  '73,  555.    Act  of  June  4, 1872,  in  full,  '73,  563.    Opinion  of  Attorney- 
General  regarding  reference  therein  to  highway  a, '  73,  570.    Various  acts  relating 
to  bridge  referred  to,  '78,  1089,  1091,  1093. 
Plans. 
Of  Saint  Paul  Raibroad  Company,  by  Mr.  J.  T.  Dodge,  filed  by  Hon.  A.  Mitchell, 
president  Milwaukee  and  Saint  Paul  Railroad  Company,  for  a  bridge  at  Minne- 
sota Island,  two  miles  above  La  Crosse,  crossing  the  Mississippi  and  Black 
Rivers, '  73, 555.    Petition  of  mayor  of  La  Crosse  and  president  of  Board  of  Trade, 
and  by  the  governor  of  Wisconsin,  protesting  against  this  location,  '73,  555. 
Letter  of  Hon.  J.  M.  Rusk  thereon,  requesting  a  board  of  engineers,  '73,  555. 
Remarks  by  M^jor  Warren  on  this  plan  and  site,  '73,  557,  560.    Location  dis- 
approved by  Board  of  Engineers,  '73,  566. 
Plan  of  city  of  La  Crosse  for  a  bridge  in  the  city,  discussed  by  Msyor  Wairen,  '73, 

558;  by  Board  of  Engineers,  '73,  566. 
Plan  of  Southern  Minnesota  Railroad  Company  for  a  bridge  at  **  Travers  de  Sioux," 
i>wo  miles  below  the  city  of  La  Crosse.    Remarks  on,  by  M^jor  Warren,  '73,  559 ; 
by  Board  of  Engineers,  '73,  567. 
Plan  of  Board  of  Engineers  for  a  bridge  at  foot  of  Mount  Yemon  street,  La  Crosse, 
described,  '73,  567.    Description  of  bridge,  '77,  822.    Proposed  location  of  high 
bridge,  '78»  979.    Reports  of  M^or  Warren,  •73,  554j  '77.  817,  822;  '78,  973. 
Board  of  Enginbers. 
Convened  at  La  Crosse  July^  1872,  condemn  all  the  sites  hitherto  proposed,  and 
select  a  site  at  foot  of  Mount  Vernon  street,  La  Crosse,  as  most  suitable  for 
highway  as  well  as  railway  purposes.    Report,  '73,  563,  et  seq. 
Reconvened  September  25, 1872,  upon  decision  of  Attorney-General  (regarding  the 
highway  reference  in  act  of  June  4,  1872,  '73,  565);  board  adhere  to  their  origi- 
nal decision,  which  is  approved  by  Chief  of  Engineers  and  Secretary  of  War, 
«y3,  572.    Report,  '73,  572. 
Convened  at  La  Crosse,  Wis.,  January  15,  1875.    Recommendations  of,  '78^  721, 

722,  723.    Report,  •78»  721. 
(Colonel  Macomb  and  Majors  Weitzel  and  Merrill. ) 

1876.  Recommend  the  placing  of  1,000  feet  of  sheer-boom  above  abutment.    Re- 
port, '77,  819,  822. 
(Colonels  Macomb  and  Simpson,  Migors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chibf  of  Enoineebs. 
Reports,  '73,  63 ;  transmits  papers  and  copies  of  acts  to  Mi^or  Warren  for  report, 
'73,  553.    Report  on  sheer-booms  for  bridge  piers  of  Mississippi  River,  '77,  96, 
817. 
Commerce. 
Railroad  and  city  interests  described  and  discussed^  '73,  564,574.    Growth  of  Mil- 
waukee and  Saint  Paul  Railroad  and  of  State  of  Wisconsin,  '73,  576.    Influence 
of  bridge  on  navigation,  '78^  972. 
Physical  Characteristics* 
Ot  La  Crosse  and  region  surrounding,  '73,  556,  564.    Crossings  of  river  described, 

'73,556;  '78,974. 
Maps 
Of  locality  of  bridge,  '78,  1126  (Kos.  11  and  12).    Diagram  of  piers,  '78»  977. 


BRIDOE  (Railway)  at  Leaven^rorth,  Kans«— Across  the  Missouri 

River. 

Flans. 

Description  of  bridge  by  Msgor  Warren,  '78^  1087. 


BBIDOE  at  £iexinffton9  Mc^Across  the  Missouri  River. 

LeKisiation. 

Bridge  authorized  by  act  of  July  25,  1866,  and  March  3,  1873,  '78,  1093. 
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BBIDOE  at  LiUle  Bock,  Ajrk*— Across  thb  Abkaksas  Riybr. 

Plans. 

Sabmitted  by  Little  Bock  Bridge  Company  \n  compliance  with  act  of  May  31, 1872, 
•     approved  by  Chief  of  Engineers  and  Secretary  of  War  February  15,  1873,  '73^ 
591,  592. 


BBIDOE  at  I^oaisiaDa,  Mo.—Across  thb  Mississippi  Biybr. 

I^egislatioii. 

Acts  of  Confess  authorizing  bridge,  March  3, 1871,  '77,  826.    Acts  modifying  same, 
of  April  1,  1872,  and  June  4,  1872,  '77,  826;  •78»  1018.    Acts  referred  to,  '78, 
1090. 
Plans. 
By  £.  L.  Corthell,  chief  engineer  of  Louisiana  and  Missouri  River  Railroad  Com- 
pany, submitted  to  Secretary  of  War,  '73,  578.    Objections  to  same  by  Board  of 
Engineers,  '73,  579.    Revised  by  Mr.  Corthell,  and  approved  by  Chief  of  Engi- 
neers and  Secretary  of  War,  '73,  584.    Description  oi  the  bridge,  '77,  826;  '78, 
1019.    Accessory  works,  '78,  1021.    Proposed  alterations,  '78^  1022.    Proposed 
location  of  high  bridge,  '78,  1024.    Report  of  Major  Warren,  '77,  817 ;  •78»  1018. 
BoAiiD  OF  Engineers. 
Convened  at  Saint  Louis,  Mo.,  June  21,  1873;  reported  in  favor  of  site  selected, 
but  with  modifications  of  plan,  and  additions  costing  $81,800.    Report,  '73, 578. 
Approved  by  Chief  of  Engineers,  '73,  577. 
(Colonel  Simpson  and  Majors  Weitzel,  Merril,  and  Suter.) 

1876.  Recommend  that  the  crib -work  or  bulknead  above  the  rest  pier  be  extended 
up  stream  500  feet,  and  a  fixed  boom  from  its  upper  end  820  feet.    Report,  '77, 
821. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Captain 

Allen.) 
At)proved  by  Chief  of  Engineers,  '77,  817. 
Chief  of  Engineers. 
Report,  '77,  817. 
Commerce. 
Commercial  and  railroad  interests  described  and  discussed  by  Board  of  Enffineers, 
'73,  579.    Number  of  rafts  passing  the  bridge,  '77,  820,    Influence  ot  bridge 
upon  navigation,  '78^  1921. 
Physical  Characteristics. 
Description  of  river  and  valley  at  the  locality  of  bridge,  '78^  1019. 
Maps. 
Of  locaUty  of  bridge,  '78,  1126  (Nos.  28  and  29).    Diagram  of  piers,  '78,  1020. 


BBIDOE  at  Louisville,  Ky.— Across  the  Ohio  Riyeb. 

Legislation. 

Bridge  authorized  by  act  of  July  14,  1862,  and  Febniary  17, 1865,  '71,  419,  428;  '78, 
1089.    Act  of  July  11, 1870,  constituting  Board  of  Engineers,  '70, 67 ;  '71,  61, 426. 

l^lflMS 

Description  of  bridge,  '71,  419.    Cost  of  bridge,  $1,615,120,  '71,  421,  425. 
Board  of  Engineers. 
On  Ohio  River  bridges,  consider  this  a  first-class  structure  in  all  respects,  '71, 
421.    Recommend  no  changes  of  location  or  plan,  '71, 421.    Report,  '71, 119, 454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Commerce. 
Losses  by  collision  with  piers  of  bridges,  $26,704,  '71,  421,  429. 


BBIDOE  at  Muscatine^  lowa.—AcROSS  the  Mississippi  Ritbr. 

Legislation. 

Bridge  authonzed  by  act  of  April  1, 1872,  '78,  1091. 


BIYEBfi  AKD  HABBOBS.  dS 

BBD^GE  at  Nebraska  City,  ]febr«—AcR088  the  Missouri  Biysb. 

Leirislation* 

Bridge  authorized  by  act  of  June  4, 1872,  '73^  586.    Yarions  aota  relating  to  the 

bridge,  '78,  1090,  1094. 
Plans- 
Submitted  to  Secretary  of  War  by  Nebraska  City  Bridge  Company  December  5, 1872. 

Briefly  described  by  Chief  of  Engineers,  '73,  566. 

BOABD  OF  ENOINIEERS. 

Convened  at  Nebraska  City,  January  20,  1873,  approved  site  and  plan  with  slight 
modifications.    Beport,  '73,  588.    Concurred  m  by  Chief  of  Engineers,  and  ap- 
proved by  the  Secretary  of  War,  *73,  587. 
(Colonel  Simpson  and  Majors  Weitzel  and  Suter.) 
Coonnerce. 
Rafting  interests  are  insignificant  on  the  Missouri  Biver,  '73,  589.    Bailroad  inter- 
ests, '73,  591. 


BBll>OE  at  Newport,  Ky*— Across  the  Ohio  Biver. 

Legislation. 

Bridge  authorized  by  acts  of  July  14,  1862,  March  3,  1869,  and  March  3,  1871,  '71, 
61,  414.  427,  431,  435,  455;  "IB,  1086.    Act  of  July  11.  1870,  constituting  Board 
of  Engineers,  '70,  67;  '71,  61,  426.   Acts  relating  to  bridge  referred  to,  '78,  1090. 
Plans. 
Of  Board  of  Engineers  for  increasing  height  of  bridge  28^  feet  and  removal  of  draw- 
span,  '71,  452.    Description  of  present  bridge,  ^71,  440. 
Board  of  Enoinesrs. 
Constituted  by  act  of  July  11,  1870,  '70,  67 ;  '71, 61,  426.    Discussion  of  the  vari- 
ous acts  relating  to  the  Newport  and  Cincinnati  bridge  '71,  431,  432,  435. 
Board  consider  that  the  bridge  as  now  being  constructed  is  a  serious  obstruc- 
tion to  navigation,  '71,  431,  447.    Estimated  cost  of  bridge  as  now  being  con- 
structed, '71,  433,  452,  454.    Proposed  modifications,  '71,  452.    Estimated  cost, 
9288,605,  '71,  452,  453.    Modified  plan  of  bridge,  approved  by  Secretary  of  War, 
•71,  61. 
(Ms^ors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Beports,  '71,  61. 
Commerce. 
Losses  by  collision  with  piers  of  bridge,  '71,  414,  429.    Bridge  as  now  being  con- 
structed a  serious  obstruction  to  navigation,  '71,  431,  447.    Commerce  greatly 
increasing,  '71,  434,  448. 
Statistics,  '71,  449,  451. 


BRIDGE  (Railway)  at  Omaha«  Nebr.— Across  the  Missouri  Biver. 

Legislation. 

Bridge  authorized  by  act  of  February  24,  1871,  imder  provisions  of  act  of  July  25, 
186^,  •78»  1090. 

Plans. 

Description  of  bridge  by  M%|or  Warren,  '78,  1087. 


BRIDGE  (Proposed)  at  Paducaii^  K.y.— Across  the  Ohio  Biver. 

Lei[islation. 

Bridge  authorized  by  act  of  April  7,  1869,  '71,  424,  428.    Various  acts  relating  to 

bridge  referred  to,  '78,  1090,  1092. 
Board  of  Engineers. 
On  Ohio  Biver  bridges,  recommend  that  the  Joint  resolution  of  April  7,  1869^  be 
repealed,  and  that  a  general  act  be  passed  to  regulate  the  construction  of  all 
future  bridges  over  the  Ohio  Biver,  '71,  424.    Copy  of  proposed  act,  '71,  455. 
If  built  under  act  proposed  the  bridge  will  not  be  injurious  to  navigation,  '71, 
424.    Beport,  '71,  424,  454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
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BBUNSi:  at  pBffft[er»biiiv»  W«  Ta.— Across  the  Ohio  Smss. 

I^effislation. 

Bridge  authomed  by  act  of  Jnly  14, 18C2,  '71,  411.    Act  of  July  11,  1871,  constitut- 
ing Board  of  Engineers,  '71,  61,  426. 
Plans. 
DeBcription  of  bridge,  '71,  411.    Cost  of  bridge,  $1,293,550,  *71,  414. 

BOABD  OF  ENOINBERB. 

On  Ohio  River  bridges,  recommend  no  change  in  this  bridge,  '71,  414.    Beport, 

'71,  411,  454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Enoixbkrs. 
Eecommends  that  the  payment  of  increased  cost  caused  by  change  of  plan  be  pro- 
vided for  by  the  United  States  in  the  same  manner  as  for  the  Newport  and  Cin- 
cinnati bridge,  '72,  441,  442. 
Commerce* 
Losses  by  collision  with  piers  of  bridge,  |45,900, '71, 414,429.    Thirty  thousand  dol- 
lars raised  by  subscription,  '71,  412,  430.    List  of  subscribers,  '71,  430.    Peti- 
tion to  Congress  to  be  reimbursed  to  the  amount  expended,  '73,  442. 


BRIDOE  at  Phlladelphiay  Pa.— Across  the  Bchttylkhx  Rrvim. 

liei^lslation. 

Bridge  authorized  by  Congress,  H.  Doc.  62,  43d  Cong.,  1st  Sess. 
Commerce* 

Large  and  increasing.    Bridge  a  serious  obstruction  to  navigation,  H.  Doc.,  62, 43d 
Cong.,  Ist  Sess. 


BBIDOC  betiveen  Philadelphia  and  Camden*— Acboss  the  Dela- 
ware River. 

liegrislatlon* 

Bridge  authorized  by  act  of  April  6,  1870;  requirements  of  act,  '71,  61. 
Plans. 
Of  Philadelphia  and  Camden  Bridge  Company  described,  '71,  110.    Comments  of 

board,  '71,  111,  710,  718.    Approved  by  Secretary  of  War,  '71,  718. 
Board  of  Engineers. 
Convened  at  Philadelphia  May  10,  1870.    Proceedings,  '71,  709.    Beconvened Oc- 
tober 15,  1870.    Report,  '71,  710, 713, 718.    Reconvened  at  Philadelphia  Decem- 
ber 7,  1870,  and  April  29,  1871,  '71,  713,  718. 
(Lieutenant-Colonels  Woodruff  and  Kurtz,  and  Captain  King.) 
Chief  of  Engineers. 
Report,  '71,  81,  717. 


BBIDGE  at  Pittsbnrghy  Pa*— Across  the  Allegheny  River. 

Eieg[i8lation. 

Bridge  authorized  by  State  of  Pennsylvania,  '75,  ii,  685. 
Plans. 


Chief  of  Engineers. 
Report,  '75,  ii,  121.    Approves  report  of  Major  Merrill,  '75,  ii,  684. 
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BBIDC^fi  nt  Foitlantf 9  Oregon*— Across  the  Willambtte  Rivbr. 

I^egtslation. 

Bridge  authorized  by  act  of  Feltniary  2,  1870,  '73,  592. 
Plans. 
Described,  '73,  594.    Submitted  by  city  of  Portland,  Oregon,  referred  to  Board  of 

Engineers,  '73,  5^. 
Board  of  Engineers. 
Convened  at  Portland,  Oregon,  in  November,  1872,  and  reported  in  favor  of  the 
plan,  with  certain  requirements  of  location.    Report,  '73,  593.    Approved  by 
Chief  of  Engineers  and  Secretary  of  War,  January  2, 1873,  '73,  593. 
(Lieutenant-Colonel  Alexander,  Majors  Stewart,  Mendell,  and  Robert,  and  Lieu- 
tenant Weeden.) 


BRIDOES  across  Potomac  Blver.— (See  reports  of  Engineers  in  Chargb 

of  Pubuc  Grounds  at  Washington.) 


BRIDGE  (Ponton  railway)  at  Prairie  Du  Ciiieny  tVis*— Across  the  Mis- 
sissippi. 


Bridge  authorized  by  act  of  July  25,  1866,  '78^  d80.    Legalized  by  act  of  June  6, 
1874,  '77,  823.    Various  acts  relating  to  bridge,  '78,  1089,  1093. 
Plans. 
Description  of  bridge,  '74,  i,  681  j  '77,  823 ;  '78»  981.    Reports  of  Col.  J.  N.  Macomb 
and  Assistant  £.  F.  Houman,  '74,  i,  681.    Plan  of  present  bridge  designed  by 
John  Lawler.  '78,  983.    Plan  discussed  by  Migor  Warren,  '78^  983.    Imposed 
location  of  high  bridge,  '78^  983. 
Board  of  Engineers. 
1876.  Do  not  consider  sheer-booms  necessary,  '77,  819,  823. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Engineers. 
Beport,  '74,  i,  71.    Approves  recommendations  of  board,  *77,  96,  817. 
Commerce. 

Influence  of  bridge  on  navigation,  '78,  983. 
Pliysical  Cliaracteristics. 
Description  of  river  in  vicinity  of  the  bridge,  '78,  980. 
Maps. 
Of  locaUty  of  bridge,  '78,  1126  (Nos.  13  and  14.) 


BRIDGE  (Railway)  at  Quincy,  Ill.—AcROss  the  Mississippi  Rivbr. 

Le^slation. 

Bridge  authorized  by  act  of  .July  25,  1866,  '78, 1010.    Various  acts  relisting  to  bridge 
referred  to,  '78,  1089,  1091. 
Plans* 
Dimensions  of  bridge,  '77,  825;  '78,  1011.    Report  of  Major  Warren,  '78,  1010.    Al- 
terations necessary,  '78,  1014.    Proposed  location  of  high  bridge,  '78, 1015.    In- 
compatibilities of  the  law  for  building  draw-bridges,  '78,  1014. 
BoAKD  OF  Engineers. 
187G.  Recommend  a  fixed  sheer-boom  1,000  feet  in  lenc^th.    Report,  '77,  819,  825, 
(Colonels  Macumb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Engineers. 
Approves  the  recommendation  of  board,  '77,  96,  817. 
Commerce. 

Influence  of  bridge  upon  navigation,  '78^  1012. 
Pliysical  Chai*acteristics. 
Description  ol  the  river  and  valley  at  location  of  bridge,  '78,  1010. 
Maps. 
Of  location  of  bridge,  '78,  1126  (Nos.  25  and  26.)    Diagram  of  piers,  '78;  1011. 
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BRIDGE  at  Bed  Winv»  ISina.— Across  the  Mississipfi  Rivn. 

I^efflslatton. 

Bndge  authorized  by  act  of  Jnly  25, 1866,  and  Jane  10, 1872,  '78,  109S. 


BRIDGE  at  Bock  Island,  III.— Across  the  Mississippi  River.— (See  Rock 

Island  Bridge.) 


BRIDGE  (Railway)  at  Saint  Charles,  Mo.— Across  the  Missouri  River. 

Plans. 

Description  of  the  bridge  by  Major  Warren,  '78,  1087.    Cost  of,  $1,797,186.19,  '78, 
10b7. 


BBIDGE  between  Saint  Clair  and  Carondelet,  Mo.— Across  the 

Mississippi  River. 

I.ei[islatlon. 

Bridge  authorized  by  act  of  March  3,  1873,  '75,  ii,  678.    Various  acts  relating  to  the 
bridge,  referred  to,  '78,  1070,  10d3. 
Plans. 

Description  of  plans,  '75,  ii,  678. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  August  3,  1874.    Recommend,  1.  The  acceptance 
of  site  No.  2,  on  certain  conditions.    2.  The  prohibition  of  an  arched  bridge. 
3.  Reduction  of  channel  openings  to  450  feet.    4.  Construction  of  a  draw,  '75, 
ii,  681.    Comparison  with  other  oridges,  '75,  ii,  680.    Report,  '75,  ii,  678.    Ap- 
proved by  Secretary  of  War,  '75,  ii,  677. 
(Colonel  Simpson  and  Minors  Merrill  and  Suter.) 
Chief  of  Engineers. 
Report,  '75,  i,  121.    Approves  report  of  board,  '75,  ii,  677. 
Commerce. 
Navigation  of  the  Ohio  compared  with  the  Mississippi  River,  '75,  ii,  680. 


BBIDGE  (Railway)  at  Saint  Joseph*  Mich.— Across  the  harbor  or 

Saint  Joseph. 

Plans. 

Description  of  bridge,  '76,  ii,  316. 
Board  of  Engineers. 
Convened  at  Saint  Joseph,  Mich.,  Juno  10,  1875.    Board  recommend  modifioatioDS 

of  this  bridge,  '76^  ii,  317. 
(Migors  Houston,  Gillespie,  and  Mansfield.) 
Commerce. 
The  bridge  a  serious  obstruction  to  navigation,  '76,  ii,  317. 


BBIDGE  (Rail  and  highway)  at  Saint  Joseph*  Mo.- Across  the  Mis- 
souri River. 


£ie^slatlon. 

ithoi 
1090,  1091. 


Bridge  authorized  by  acts  of  July  20,  1868 ;  July  14,  1870,  and  March  5,  1872,  '78, 

1089,  '     " 


Plans. 

Description  of  bridge  by  Mcgor  Warren,  '78;  1087. 


BIVERS  AND   HARBORS.  97 

BRIDGE  at  Saint  Louis,  Mo*— Across  the  Mississippi  River. 

Legislation. 

Bridge  authorized  by  act  of  July  20,  1868,  '74,  i,  637,  643.    Yarioas  acts  relating 
to  the  bridge  referred  to,  '78»  1089,  1090,  1091,  1093. 
Plans. 

Plan  and  estimate  of  James  B.  Eads,  '78^  1060.  Description  of  bridge,  '78^  1025. 
Review  of  Bir.  Eads's  estimates,  '78^  1028.  Report  of  Mi^or  Warren  upon 
bridge,  '78,  1024.  Description  of  proposed  modifications  of  plans,  b^y  Board  of 
Engineers,  '74,  i,  650.  History  of  bridge,  '78,  1055.  Designs  of  bridges  pro- 
po^  by  Mr.  John  A.  Roebling,  C.  E.,  '78^  1078.  Sources  of  informatioa  con- 
cerning bridge,  '78»  1078. 

Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  September  2,  1873.    Consider  the  bridge  as  now 
being  constructed  will  prove  a  very  serious  obstruction  to  navigation,  '74,  i,  641. 
Modification  proposed,  '74,  i,  641.    Report,  '74,  i,  638.    Reconvened  at  Saint 
Louis,  January  14,  1874.    Recommend  the  construction  of  a  canal  behind  the 
east  pier,  with  a  draw,  at  an  estimated  cost  of  $1,172,436,  '74,  i,  650.    Review 
of  firat  report  of  board  by  James  B.  Eads,  '74,  i,  665.    Reply  of  board  to  Mr. 
Eads's  review,  '74,  i,  653.     ''The  substance  of  Mr.  Eads's  repl^  is  that  the  ma- 
jority of  river  steamboats  must  be  rebuilt  to  conform  to  his  bridge,''  '74,  i,  662. 
Statements  of  various  jiersons  relating  to  report  of  Board  of  Engineers,  '74,  i, 
664,  670,  671,  673,  674.    Personal  statement  of  Col.  J.  H.  Simpson  in  reply  to 
Mr.  Eads,  '74,  i.  675.    Of  M^j.  G.  K.  Warren,  '74,  1,  678.    Reports  of  board, 
referred  to,  '78^  1077.    Secretary  of  War  approves  report  of  boara,  '74,  i,  638. 
(Colonel  Simpson  and  Majors  Warren,  Weitzel,  Meirill,  and  Snter.) 

Chief  of  Engineers. 
Report,  '74,  i,  71,  6:%.    Approves  report  of  Board  of  Engineers,  '74,  i,  637. 
Commerce* 

The  bridge  a  very  serious  obstruction  to  navigation,  '74,  i^  641.    Names  and  dimen- 
sions of  boats  which  pass  this  bridge,  '74,  i,  64d    Height  of  steamboat  chim- 
neys, '74,  i,  654.    Compared  with  seagoing  vessels,  '74,  i,  656,  657.    Importance- 
of  completion  of  the  bridge,  '74,  671. 
Phjrsicai  Characteristics. 

Description  of  the  river  and  valley  at  locality  of  bridge,  '78^  1024.    High- water 
records,  '74,  i,  644,  645,  646.    Duration  of  each  stage,  '74,  i,  648. 


BRIDGE  (Highway)  at  Saint  Paul*— Across  the  Mississippi  River:. 

Plans* 

Description  of  bridge,  '78^  965.    Major  Warren's  report  on  plan  of  bridge,  '78,  965. 
Commerce* 
Infiuence  of  bridge  upon  navigation,  '78^  967.    Formerly  a  toll-bridge,  '78^  967.. 
Maps. 
Of  locality  of  bridge,  '78»  1136  (No.  6).    Diagram  of  piers,  '78,  966. 


BRIDOE   (Railway)   at  Saint  Paul,   Minn.— Across  the  Mississippf 

River. 


Bridge  authorized  by  act  of  the  legislature  of  Minnesota  February  20, 1855,  '78^  9j63. 
Plans* 
Description  of  bridge,  '78^  963.    Proposed  location  of  high  bridge,  '78,  963.    Major 

Warren  recommends  that  the  brid'ge  company  be  compelled  to  improve  the  river 

above  the  bridge,  '78,  965.    Report,  '78,  964. 

Commerce* 

Influence  of  bridge  upon  navigation,  '78^  965.    Bridge  opened  for  travel  in  1869. 
'78,  963.    Damages  bv  coUision  with  piers,  decisions  of  the  United  States  Su- 
preme Court  '78,  1019. 
Physical  Characteristics* 
Description  of  river  near  location  of  bridge,  '78^  963. 
Maps. 
Of  location  of  bridge,  '78^  1126  (No.  5.) 

7  EN 
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BRIDGE  at  Sioux  City,  Io\ra.— Across  the  IIissoubi  Riveii. 

Leirislation. 

Bridge  aathorized  by  act  of  Aagnst  15,  1876,  '78^  1094. 


BRIDGE  at  Steabenviile,  Oliio.-~ACROSS  the  Ohio  Biver. 

I^eKislatlon. 

Bridge  authorized  bv  act  of  July  14,  1862,  '71,  426.    Act  of  July  11,  1870,  consti- 
tuting a  Board  of  Engineers,  '70,  67 ;  '71.  61,  426 ;  '78,  1088. 
Plans* 
Of  Mi\jor  Warren  for  increasing  channel  span  to  500  feet  in  width,  '68,  50,  316. 

Draft  of  laws  required,  68,  50,  316.    Report  of  Major  Warren,  '68»  316,  380. 
Board  of  Engineers. 
On  Ohio  River  bridges  consider  the  Steuben ville  bridge  the  most  obstmctiTe  on 
the  river,  '71,  403.    Recommend  that  the  channel  span  be  widened  to  424  feet, 
at  an  estimated  cost  of  |200,414,  '71,  403,  404.    Method  of  making  the  changes, 
'71,  404.    Total  cost  of  present  bridce,  $1,000,000,  '71,  425. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Report,  '68,  50. 
Commerce. 
Bridge  a  serious  obstruction  to  navigation,  '71,  402,  403.    Losses  by  coUiaion  with 
the  piers,  '71,  403,  429.    Bad  location  of  the  bridge,  '68,  50,  316.    Channel  con- 
tracted by  riprap,  '68,  381. 


BRIDGE  at  Stillwater,  IVinn.— Across  the  Saint  Croix  River. 

3Leffislation« 

Bridge  authorized  by  the  State  of  Minnesota,  '76,  ii,  315. 
Plans. 
Description  of  bridge,  '76,  ii,  315.    Major  Farqnhar  recommends  tliat  the  bridge  bo 
raised  2  feet,  otherwise  he  approves  the  plan  and  location.     Report,  '76,  ii, 
315.    Approved  by  the  Secretary  of  War,  '76,  ii,  314. 
Chief  of  Engineers. 
Reports,  '76,  ii,  92.    Approves  recommendations  of  Major  Farqnhar,  '76,  ii,  313. 
Commerce. 
Bridge  will  not  materially  obstruct  navigation,  '76,  ii,  315. 


BRIDGE  at  tVarsaw,  III.— Across  the  Mississippi  River. 

EieffislaCion. 

Bridge  authorized  by  act  of  May  17,  1872,  '78,  1091,  1092. 


BRIDGE  at  tVlieelinir  and  Bridgreport.— Across  the  Ohio  River. 

liegrislation. 

Bridge  authorized  by  act  of  August  3,  1852,  '71,  427.    Act  of  July  11,  1870,  consti- 
tuting Board  of  Engineers,  '70,  67 ;  '71, 61,  426.    Various  acts  relating  to  bridge, 
referred  to,  '78,  10«8,  1092. 
Plans. 
History  of  the  Wheeling  bridge,  '78,  1029.    Description  of  bridge,  '71,  405,  406. 
Original  cost,  $161,594,  '71,  407,  425.    Destroyed  by  a  hurricane  in  18o4 ;  rebuilt 
at  a  cost  of  $:J7,000,  '71,  405,  407.    Again  rebuilt  in  1860,  at  a  cost  of  ^,000, 
'71,  405,  407. 
*  Board  of  Engineers. 

On  Ohio  River  bridges  do  not  recommend  any  changes  in  the  Wheeling  suspen- 
sion bridge,  '71,  407.    The  board  consider  that  as  the  channel  on  the  Bridge- 
port side  is  no  longer  used  for  navigation,  the  Bridgeport  bridge  need  not  be 
changed,  '71,  408.    Report,  '71,  405,  408. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
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BRIDGE  (Railway)  at  tVlnonay  Illliin*— Across  the  Mississippi  River. 

Leirislatioii* 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  822;  '78,  970,  1089. 
Plans* 
Description  of  bridge.  '77,  822;  '78^  971.    Proposed  location  of  high  bridge,  '78, 

973.    Report  of  Major  Warren,  •78»  970. 
Board  of  Exginkers. 
1876.  Recommend  a  straight  sheer-boom  from  pier  to  150  feet  above  the  elevator. 

Report,  '77,  819,  822. 
(Colonels  Macomb  and  Simpson,  Migois  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Engineers. 
Report,  '77,  96.    Approves  recommendations  of  board,  '77,  817,  818. 
Commerce* 
Inflaence  of  bridge  upon  navigation,  '78,  972. 
Maps. 

Of  locaUty  of  bridge,  '78, 1126  (Nos.  9  and  10).    Diagram  of  piers,  '78,  971. 


BROA]>  BAT,  YA*— Survey  ordered  by  act  of  March  3,  1879,  '79,  95. 


BROAD  GREEK,  DEIi*— Survey  ordered  by  act  of  March  3, 1879,  '79,  81. 


BROAD  KI£iIf  RIVER,  DE£i*— Improvement  of. 
Appropriations* 

1873 $10,000,  '73,  82,  871. 

Commerce* 

Statistics,  '72,  793, 797;  '73,  871. 
Contracts* 

1874.  American  Dredging  Company.    Dredging,  at  30  cents  per  cubic  yard,  '74,  ii, 

143. 
Abstract  of  contracts,  '74,  ii,  144. 
Abstract  of  bids,  '74,  U,  144. 
Eni^neers* 
Chief  of  Engineers. 
Reports,  '72,  78,  792,  793:  '73,  82:  '74,  i,  93:  '75,  i,  99;  '76,  i,  61 :  '77,  55:  '78, 
62  J  '79,73. 
Engineers  in  Charge. 
Lieut,  CoL  J.  D.  Kurtz,  1871,  '72,  792,  797:  '73,  871:  '74,  U,  142:  '75,  ii,  194: 

'76,1,276;  '77,268. 
Capt.  WiUiam  Ludlow,  1877,  '78,  431. 
Col.  J.  N.  Macomb,  1878.    Reports,  '78»  441 ;  '79,  445. 
Assistants 
Capt.  M.  k.  Brown.    Reports,  '72,  793-797;  '74,  ii,  143. 
James  A.  Chase,  '72,  792,  794. 
Estimates* 
By  Capt.  M.  R.  Brown,  and  adopted  by  Lieutenant-Colonel  Kurtz^  for  reopenins 
Old  Lilet  by  dredging,  dred^mg  and  clearing  the  river  to  a  uniform  depth  of  6 
feet,  and  the  construction  ot  a  dam  to  turn  the  water  from  Lewes  Sound,  $80,447, 
•72,  792,  795. 
Financial  Statements. 

'73,  82,  871 ;  '74,  i,  93,  ii,  143;  '75,  ii,  194;  '76,  i,  276;  '77,  263;  '78,  441. 
Operations. 
1873-74.  A  channel  5  feet  by  35  feet  from  Milton  to  Oyster  Rock  Shoals,  near  the 

mouth  of  the  river,  dredged,  '74,  i,  93,  ii,  142. 
1879.  Operations  suspended  since  1874,  '77,  268;  '78,  441 ;  '79,  445. 
Piiysical  Cliaracteiistics. 

'72,  792-797. 
Private  and  Corporate  Work. 
A  canal  cut  by  the  citizens  of  Lewes  from  Lewes  Creek  to  the  old  back  channel, 
'72,  796. 
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BROAD  KILN  BIYEB,  DEI^.— Continned. 

Projects. 

By  Capt.  M.  R.  Brown,  for  6  feet  channel  from  Milton  to  the  month  by  reopenbe 
Old  Inlet,  dredging  a  cat  across  the  beach^  dredging  and  olearins  the  riveTi  and 
building  a  dam  to  turn  the  water  from  Lewes  Sound,  '72,  792,  795. 

By  Lieutenant-Colonel  Kurtz,  for  expending  appropriation  by  dred^ng  the  river 
above  the  draw-bridge  as  far  as  the  money  will  allow,  '73,  Wl. 
Surveys. 

Allotment  for  survey,  $600,  '72,  792. 

1872.  Under  direction  of  Lieutenant-Colonel  Kurtz,  by  Capt.  M.  R.  Brown  and  Jamee 
A.  Chase.    Report,  '72,  792-797. 


BBOAD  BITCR,  S«  €•— Survey  ordered  by  act  of  March  3,  1879,  '79, 100. 


BBOWNSTlLLCy  in[0.~(See  Missouri  Rivbr.) 


BBITBTSWICK  HARBOB,  GA.>-Iicpbovemxnt  of. 

Appropriations. 

1836 $10,000, '79,  765. 

1879 20,000,  '79,98. 

Commerce. 

Commercial  facilities  of  Brunswick,  Ga.,  '76,  i,  488. 
Statistics,  '76,  i,  488,  490;  '79,  765. 
Defense. 

Importance  of  this  harbor  in  maritime  warfare,  '76^  i,  488. 
Eni^iueers. 
Chief  of  Engineers. 

Reports,  '76,  i,  71 ;  '79,  98. 
Board  of  Engineers. 
1836.  Commission  appointed  by  United  States  Senate  "to  survey  and  examine 
ports  south  of  the  Chesapeake,  with  a  view  to  their  comparative  facilities  and 
advantages  for  a  navy-yard."    The  commission  reported  that  out  of  six  harbors 
examined  Brunswick  Harbor  was  to  be  preferred  for  a  navy-yard  on  account 
of  its  ''  depth  of  water,  easy  access,  and  capability  of  defense."    Report  (ex- 
tract), '76,  i,  488. 
(Commodores  Wolsey,  Claxton,  and  Shubrick,  commissioners.) 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gilhnore,  1876,  '76,  i,  71.    Reports,  '76,  i,  486;  '79.  765. 
Estimates.    (See  Plans.) 
Financial  Statements. 

•79,  98,765. 
Piiysical  Characteristics. 

General,  '76,  i,  487.    Tides,  '76,  i,  487.    Comparison  with  other  harbors,  '76^  1,  487. 
Plans. 
By  Lieut.  Col.  Gillmore,  for  removal  of  shoal :  1st,  either  by  the  construction  of 

fabion  Jetties,  1,600  feet  single  tier,  1,500  feet  double  tier,  300  feet  triple  tier, 
,800  feet  of  spur  jetty,  single  tier,  at  an  estimated  cost  of  |57,000;  2a,  or  by 
dredging  a  channel  100  feet  wide  and  15  feet  deep  at  mean  low-water,  at  an 
estimated  cost  of  |52,500,  '76,  i,  489. 
Surveys. 
1836.  By  United  States  Commission.    (See  Board  of  Engineers.) 
1875-76.  Examination  under  direction  of  Lieut.  Col.  Gillmore.    Report,  '76,  i,  486L 


BUFFAliO  BATOU,  T£X.— (See  Galveston  Bay  ship-channel.) 
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BUFFALO  HARBOR,  BT.  T.— Impbovehxnt  of. 
Appropriations. 

18:^6 $16,000  00,  '66,  ui,  30. 

1828 34,206  00, '66,  iu,  30. 

1830 15,488  00,  '66,  iii,  30. 

1831 12,900  00,  '66»iii,  30. 

1832 10,300  00,  '66,  iii,  30. 

1833 31,700  00,  '66,  iii,  30. 

1834 20,000  00,  '66,  iii,  30. 

1838 68,500  00,  '66,  iii,  30. 

1844 40,000  00,  '66»  ui,  30. 

1852 14,000  00,  '66,  iii,  30. 

1853 349  05,  '66,  iu,  30. 

•1864 37,500  00.    Acfeof  July2. 

1866 131,000  00,  '66»iii,  30. 

1867 100,000  00,  '68,  198. 

1 1869,  aUotment 89, 100  00,  '69,  22. 

1870 80,000  00, '70,  51,184;  '71,49. 

1871 w 100,000  00, '71,  49. 

1872 75,000  00,  '72,45. 

1873 75,000  00,  '73,  46. 

1874 95,000  00, '74,  i,  53,228;  '75,  i,  320. 

1875 100,000  00, '75,  i,  57,322;  '76,^1,568. 

1876 85,000  00,  '76.  i,  109,  ii,  567;  '77,117. 

1878 80,000  00,  '78,  1.31,1270. 

1879 100,000  00, '79,  175, 1719. 

Total  to  1879,  $1,410,043.05,  with  $452.32  for  relief  of  J.  R.  Bowes.    Act  of  March 
2,  1855. 

Conmeree. 

Statistics,  '66,  iii,  30,  iv,  163,164;  '67,  231;  '69,  141;  '70,  185,186;  '72,  245;  '73, 
352;  '74,  i,  228;  '75,  i,  321;  '76,  ii,  569;  '77,  973;  '78,  1270;  '79,  1721. 
Contracts. 

1869.  BaUeys  &  Denny,  materials  and  labor,  '69,  147,150;  '70,  184;  '71,  217;  '74. 
i,  228;  '75,  i,  321.— 1870-71.  D.  E.  Bailey,  materials  and  labor,  '71,  217;  '74,  i, 
228;  '75,  i,  321.— 1874.  Spaulding  &  Bennet,  materials,  labor,  and  dredging, 
•74,  i,  228 ;  '75,  i,  321.-1875.  J.  F.  Blair,  materials  and  labor,  '75, 1. 321.  —1875. 
W.  H.  McCnrdy,  iron,  '75,  i,  321.-1876.  George  T.  Talbot,  dredging,  at  26  cents 
per  cubic  yard,  •76»  ii,  569.— 1877.  W.  H.  McOurdy,  iron,  '78,  1269.— 1877.  Am- 
brose Chirk,  materials  and  labor,  '78,  1369.-1878.  Pratt  &  Co.,  iron,  '79,  1725. 
— 1878.  F.  B.  Colton,  materials,  labor,  and  dredging,  '79,  1725. 
Abstracts  of  contracts,  '68,  197;  '69,  150;  '70,  186;  '72,  245,246;  '73»  352;  '74,  i, 

22ci,229;  '75,  i,  321,322;  '76,  ii,  569. 
Abstracts  of  bids,  '68,  218,  219;  '79,  1722, 1724. 
Authority  to  make  contracts  and  instructions  in  regard  to,  '68,  219. 
Engineers* 
Chibf  of  Engineers. 

Reports,  '66,  i,  2,  4,  49,  50,  ii,  38,  39,  iu,  15,  30:  '67„31,32;  '68,  43,  44,  219;  '69, 
39;  '70,  51;  '71,  49;  '72,  45;  '73,  46;  '74,  i,  52,  53;  '75,  i,  57;  '76,  i,  109,  ii, 
573;  '77,  116;  '78,  131;  '79,  174. 
Board  of  Engineers. 

1845.  For  the  consideration  of  plans  for  improvement  of  harbor,  '68,  228. 

(General  Swift.  Colonel  Kearney,  and  M^or  TumbuU.) 

1868.  To  consiaer  plans  submitted  by  Colonel  Cram.  Recommend  the  repair  of 
the  light-house  pier  and  its  extension  300  feet,  the  repair  of  the  north  pier,  the 
removal  of  a  portion  of  the  south  end  of  the  Erie  breakwater,  and  to  dredge  the 
harbor  entrance  to  allow  a  draught  of  15  feet.  The  construction  of  the  break- 
water of  crib-work  should  conform  to  principles  already  laid  down  by  the  board 
of  1854  for  simile:  localities  as  to  dimensions  of  cross-section  and  length,  '68, 
220,  224.  Colonel  Cram  dissents;  see  letter  and  memoir,  '68,  225  to  231.  Re- 
convened to  consider  letter  and  memoir  of  Colonel  Cram ;  reconsider  the  whole 
Sfubject.  and  submit  plans  and  estimate  for  section  of  breakwater;  estimated  cost 
of  100  feet,  919,828.40.  Met  at  Detroit  March  27,  1868,  and  after  a  general  dis- 
cussion and  balloting  submitted  report,  '68,  232  to  235.  Colonel  Cram  again 
dissents;  see  letter  and  memoir,  '68,  236. 

(Colonels  Cram  and  Macomb,  Lieutenant  Colonels  Raynolds,  Newton,  and  Blunt, 
Mfjor  Wheeler,  and  Captain  Harwood.) 

April,  1873.  To  consider  project  of  Major  Harwood  to  prevent  displacement  of 

*£Troneoa8ly  called  $52,500,  '66,  UI,  30.  tErroneonsly  called  $90,000,  '69,  39, 147. 
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cribs  in  breakwater.  Concur  in  his  project  except  in  rej^ard  to  the  dimensionB 
of  the  stone  foundations;  consider  that  the  stone  jfoundations  need  only  be  raised 
about  4  feet  above  the  bottom  of  the  lake,  and  should  be  extended  25  feet  exte- 
rior to  the  work  and  15  feet  on  the  interior.    Report,  '73,  353, 354. 

(Colonel  Macomb  and  Majors  Houston,  Wilson,  and  Harwood.) 

November,  1B73.  To  consider  the  question  of  accretions  of  sand  and  construction 
of  breakwater.  Consider  that  a  survey  is  necessary  to  furnish  the  requisite 
data,  '74,  i,  229-232. 

March,  1874.  Approve  plan  of  Major  Harwood  for  arresting  progress  of  sand  along 
the  beach,  viz,  by  pier  of  pile  and  crib  work,  and  for  building  submerged  end 
of  breakwater  to  full  height ;  consider  borings  necessary  to  furnish  data  for 
final  report ;  submit  preliminary  report,  '74, 1,229-232. 

(CoU  Woodruif,  Majors  Comstock,  Wilson,  and  Harwood.) 

August,  1874.  Board  locate  position  of  catch-sand  piers.  Object  to  proposed  pri- 
vate piers  or  transfer  of  United  States  property  near  light-house  to  private  par- 
ties. Recommend  preparing  an  artificial  foundation  for  a  portion  of  the  break- 
water by  dredging  a  trench  50  feet  wide  by  2,500  feet  long  and  filling  it  with 
gravel  and  stone.  The  breakw^ater  should  be  prolonged  southerly  on  its  present 
Hue  to  a  total  length  of  7,600  feet.  At  the  south  end  of  the  breakwater  a  fair- 
weather  exit  should  be  left  between  the  breakwater  and  the  catch-sand  pier. 
The  width  of  the  cribs  should,  in  all  cases,  bo  equal  to  their  height,  '76,  ii,  569. 

(Colonel  WoodrujBf,  Lieut.  Col.  Blunt  and  Majors  Comstock,  Wilson,  and  Harwood.) 

September,  1874.  Board  consider  the  question  of  chaujo^ing  location  of  catch-sand 
pier ;  recommend  change  in  location  of  shore  end  ofsaid  pier  as  follows :  Start- 
ing from  a  point  on  the  beach  about  opposite  the  south  end  of  Blackwell  Canal, 
extending  to  16  feet  water  in  a  line  at  right  angles  to  the  shore,  and  that  the 
oblique  branch  of  the  breakwater  be  changed  to  correspond  to  this  new  poeition. 
Report,  '76,  u,  573. 

(Colonel  Woodrufif,  Lieut.  Col.  Blunt  and  Major  Wilson.) 
Engineers  in  Charge. 

Captain  Williams,  1839,  '67,  227 ;  'es,  221,  222. 

Capt.  I.  C.  Woodrufl;  in  1856,  '67,  227. 

Col.  William  TumbuU.    (See  S.  Doc.  1, 34th Cong.,  1st  Seas.) 

Col.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35tn  Cong.,  1st  Sess. 

Capt.  John  A.  Tardy.  Reports,  '66,  i,  49,  50,  ii,  3d,  39,  iv,  161-104 ;  '67,  32,  135- 
137,  227-229 ;  '68,  222. 

Colonel  T.  J.  Cram,  assigned  to  charge  1867.  Reports,  '67,  135-137, 148, 224-233; 
'68,  150,  205-219,  225-&1,  236-244. 

Capt.  Franklin  Harwood,  1868.  Reports,  '68,193-195,  197, 198;  '69, 145-150, 163- 
170;  '70,  183;  '71,  217  ;  '72,  244;  '73,  350;  '74,  i,  226. 

Lieut.  Col.  Charles  E.  Blunt,  1874,  '74,  i,  215.  Reports,  '75,  i,  319;  '76,  ii,  568; 
'77  972. 

Maj.  Walter  McFarland.    Reports,  '78,  1269;  '79,  1717. 
Assistants. 

Mr.  J.  S.  Lawrence,  '66,  iv,  164. 

Capt,  Franklin  Harwood,  '67,  31,  137,  229 ;  '68,  150,  206. 

Walter  Griswold,  '68,  150. 

George  E.  FeU,  '74,  i,  233;  '75,  i,  320. 

George  U.  Mayo.    Report,  '79,  1719. 
Estimates* 
By  Colonel  Turnbull,  1856,  for  repairs  of  tow-path  of  south  pier  and  rebuilding  sea- 
wall, $20,209.85,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 
By  Colonel  Graham,  1857,  for  repairs,  dredging,  etc.,  $27,679.35,  S.  Doc.  42,  35th 

Cong.,  1st  Sess. 

By  Captain  Tardy,  in  1865,  for  repairing  light-house  pier,  repairs  and  completion  of 

sea-wall,  |131,000,  '66,  i,  4,  49,  50.     ISSd,  For  extension  of  light-house  pier  and 

a  new  breakwater  with  stone  supersfcnicture,  $1,697,194.78,  '66,  iv,  163;  '67, 228. 

By  Colonel  Cram,  in  1867-'68,  for  repair  and  protection  of  harbor  piers,  extension  of 

south  harbor  pier,  removal  of  a  portion  of  the  breakwater,  construction  of  a 

breakwater  4,000  feet  in  length,  and  a  navigable  ship-channel  between  the  lake 

and  Buffalo  Creek,  $6,484,415.12,  '68,  205,  207.  243. 

By  Board  of  Engineers,  in  1868,  for  a  section  or  breakwater  100  feet  in  length, 

$19,828.40,  'S3,  235. 
By  CaptaiD  Harwood,  in  1869,  for  completion  of  harbor  work  and  breakwater,  con- 
struction of  south  channel  and  Buffalo  sea-wall,  $926,803.17,  '69,  149. 
By  Board  of  Engineers,  in  1874,  for  catch-sand  pier  and  repairs  to  breakwater, 
$83,000,  '74,  1,  232. 
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By  Lieutenant-Colonel  Blunt,  in  1B75,  for  project  of  Board  of  Engineers  for  exten- 
sion of  breakwater,  $1,987,700,  '75,  i,  321. 
By  Major  McFarland,  in  1879,  to  complete  existing  project,  $1,635,000,  '79,  1719. 
Financial  Statements. 
'66,  i,  50,  ii,  38,  39;  '67,  32,  136,  137;  '68,  44;  '69.  39,  150;  '70,  51,  186;  '71.  49; 

•72,  45,  246;  '73,  46;  '74.  i,  53,  229;  '75,1,57,322;  '76,  i,  109,  ii,  569;  '77, 116, 

972;  '78,  131.  1270;  '79,  175,  1722. 
Operations.    (See  also  Private  and  Corporate  Work.) 
Early  history  of,  '67,  224,  225;  '77,  972. 

1857.  Work  suspended  for  want  of  funds.    S.  Doc.  42,  35tli  Cong.,  Ist  Sess. 
1864-'65.  Bepairs  in  progress  on  harbor  and  sea-wall,  '66,  i,  4.    Details  of,  '66.  i,  49, 

50,  51. 
1865-^66.  On  light-house  pier  several  cribs  placed  in  position,  16,710  linear  feet  of 

piling  driven,  and  594  cords  of  stone  tor  riprap ;  1,303  feet  of  sea-wall  built,  357 

feet  of  it  coped,  '66.  38,  39. 
1866-'67.  Work  on  sea-wall  continued,  '66,  iv,  164 ;  '67,  136. 
1867-'(38.  Bepairs  of  pier-head  and  tow-path,  extension  of  pier  and  building  about 

900  feet  of  breakwater  under  contract,  '68^  44. 
1868-'69.  The  interior  works  of  repair  nearly  completed,  south  pier  extended  nearly 

318  feet,  150  feet  of  breakwater  built  to  low- water  level,  '69.  39,  145,  146. 
1869-^0.  Bepairs  of  interior  harbor  works  and  dredging  channel  to  inner  harbor 

completed;  total  length  uf  breakwater,  950  feet.    Superstructure  over  400  feet 

of  same,  '70,51,  183. 
1870-71.  Breakwater  extended  783  feet ;  total  length,  1,183  feet,  '71,  49, 217. 
1871-72.  Bepairs  to  north  pier-head  and  other  completed  work ;  A2S>  feet  added  to 

breakwater,  partly  covered  with  superstructure,  '72,  45, 244. 
187^'73.  Extension  of  breakwater.    Bectlfication  of  injury  to  six  cribs,  '73,  350. 
1873-'74.  Breakwater  repaired  and  extended  100  feet,  dredging  done  under  special 

appropriation,  and  work  of  repair  continued  to  amount  of  over  $23,000  after 

appropriation  was  exhausted,  '74,  i,  52, 226-228. 
1874-'75.  180  feet  of  south  end  of  breakwater  rebuilt,  1,500  feet  of  its  lake  face  pro- 
tected by  oak  and  iron  sheathing,  650  feet  of  pile  pier  built,  3,9.56  cubic  ^rards 

dredged,  and  foundation  trench  ror  cribs  in  breakwater  commenced,  '75,  i,  57, 

320. 
1875-76.  Breakwater  extended  250  feet,  with  superstructure  over  200  feet  of  same, 

pile  pier  extended  220  feet,  and  about  10,000  cubic  yards  dredged  from  shoal 

outside  of  south  pier,  '76. 1.  109,  ii,  568. 
1876-77.  Breakwater  extended  150  feet;   total  length,  2,924  feet;   channel  piers 

repaired  and  pile  pier  refilled,  '77.  116, 972. 
1877-78.  South  end  of  breakwater  extended  150  feet,  '78»  131, 1270. 
187&-79.  Breakwater  extended,  making  total  length  3,076  feet,  '79,  1718. 
Physical  Characteristics. 
'66^iv,162;  '67.135,225,226;  '69.165-168;  '70,194;  '72,245;  '73,351;  '76^  ii. 

568, 569, 571.    Foundation  so  unstable  as  to  cause  doubling  of  the  estimated 

cost  and  to  require  dredgiug  19  feet  below  the  bed  of  the  lake  to  obtain  a  good 

foundation  for  the  cribs,  '74,  i,  236;  '79.  1718. 
Plans.    (See  also  Projects.) 
Early  history  of  plans,  '67,  224-229;  '68,  222. 
By  Captain  Williams,  in  1839,  for  extension  of  pier  2,040  feet  to  23  feet  of  water 

and  a  detached  breakwater  3,690  feet  in  length,  '66,  iii,  15,  iv,  161, 162. 
By  Captain  Tardy,  in  1866,  urging  the  adoption  of  Captain  Williams's  plan,  '66^  iv, 

161, 162. 
Discussion  of  above  plans  by  Colonel  Cram,  viz :  Extending  the  south  pier  from  300 

feet  to  600  feet,  removal  of  200  feet  or  400  feet  of  south  end  of  Erie  breakwater, 

and  a  new  breakwater  4,000  feet  in  length,  and  modificatious  proposed,  '67.  31, 

135-137, 224-229.    For  a  cut  or  canal  200  feet  wide,  with  pier  or  piers  extending 

into  the  lake  to  15  feet  water,  from  the  lake  to  Buffalo  Creek,  '67,  229 ;  '68. 205, 

206,  214-216. 
Private  and  Corporate  Work. 
The  State  of  New  York,  in  1819,  loaned  (12,000  to  a  committee  of  citizens,  on 

security,  to  execute  the  work  of  building  certain  piers ;  the  work  cost  $14,000. 

The  south  pier  was  ^  mile  long,  and  ended  in  13  feet  water  |  it  was  begun  in 

1820  and  finished  in  1821  under  superintendence  of  Samuel  Wilkinson,  '67.  225. 
The  Erie  breakwater  was  built  by  the  State  of  New  York  at  great  expense,  '67.  226 

Dredging  by  city  of  Buflfalo,  '67,  225.  , 
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Prior  to  1866  appropriations  were  expended  in  building  and  repairing  two  piers  at 
the  month  of  Buffalo  Creek,  dredging  and  constructing  a  maflonry  sea-wall  to 
protect  the  beach  south  of  harbor  entrance. 

By  Captain  Williams,  in  1839,  '66,  iii,  15,  iv,  161 ;  '67,  227 ;  '68,  221, 222. 

By  Captain  Woodruff;  in  1856,  '67,  227. 

By  Colonel  TurnbuU,  S.  Doc.  1,  34th  Cong.,  Ist  Sess. 

By  Major  Graham,  in  1857,  8.  Doc.  42,  35th  Cong.,  Ist  Sess. 

By  Captain  Tardy,  in  1865,  '66,  i,  49, 50,  ii,  38, 39,  iii,  30,  iv,  161. 

By  Colonel  Cram,  in  1866,  for  repairs  and  protection  of  the  north  and  south  piers 
and  extension  of  the  south  pier  300  feet,  '67,  32,  68, 137, 193, 194. 

By  Board  of  Engineers,  in  1668,  for  repairing  the  end  of  the  light-house  pier  and 
extending  it  about  300  feet,  removing  a  portion  of  the  south  end  of  the  Erie 
Canal  basin  breakwater,  dredging  at  the  harbor  entrance  to  a  depth  of  15  feet; 
and  constructing  a  breakwater  south  from  the  harbor  entrance  4,000  feet  in 
length  (estimated  cost  of  a  section  of  100  feet,  $19,828.40,  '68,  235),  of  cribs  50 
feet  lone  by  34  fee^  base  and  29  feet  to  37  feet  in  height^  '68,  222, 232. 

By  Board  ofEugineers,  in  1873,  for  stone  foundations  for  cribs  in  the  breakwater  to 
prevent  displacement,  '73,  353. 

By  Board  of  Engineers,  in  1873,  for  increasing  the  length  of  the  breakwater  to  7,600 
feet,  with  cribs  50  by  34  by  32  feet,  and  an  artificial  foundation  for  about  2,500 
feet  of  the  distance,  dredged  to  hard  bottom,  50  feet  in  width,  and  filled  with 
gravel  and  stone.  A  pile  pier  1,000  feet  long  continued  by  crib  work  3,100  feet, 
commencing  at  a  point  on  the  shore  opposite  the  head  of  the  Blackwell  Canal 
and  extending  toward  the  south  end  of  the  breakwater,  leaving  a  channel  be- 
tween it  and  the  breakwater  150  feet  in  width;  estimated  cost,  $2,000,000,  '76, 
ii,  570;  '77.972;  '79,  1718. 

1818.  By  William  Peacock,  '67,  224. 

1839.  Under  direction  of  Captain  Williams,  '67,  227. 

1867.  Under  direction  of  Colonel  Cram,  by  Captain  Harwood,  assisted  by  Walter 

Griswold,  '68»  150,206;  '69,  164. 
By  direction  of  Board  of  Engineers  under  M^jor  Harwood,  '74,  i,  52, 53. 
Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  the  harbor,  '66^  i ;  of 

harbor  and  vicinity,  '66,  i. 
Map  of  the  harbor,  June  30,  1879,  '79,  1720. 

[C.  C] 
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BUBLINOTON  HARBOR,  lOHrA,  Mississippi  River.-(8e^  also  Mis- 
sissippi BETWEEN  Falls  of  8t.  Anthont  and  Cairo.) 

Appropriations. 

Itt70 $10,000, '76,  i,  141 ;  '77,84,525. 

1878 10,000, '78,  97,  714. 

1879 10,000,  '79,  131,  1138. 

Commerce. 

Commercial  Statistics,  '76,  i,  694;  '78,  715, ;  '79,  1138. 
Contracts. 
1877.  With  J.  HuBsell,  for  furnishing  and  delivering  rock  for  dams,  '78^  716. 
Abstracts  of  proposals,  '78^  716;  '79,  1139. 
En§rineers. 
Chief  of  Exgineers. 

Reports,  '76,  i,  84;  '77,  84;  '78^  97;  '79,  131. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76,  i,  691 ;  '77,  524.    Relieved  November  15, 1877,  by 
Maj.  F.  U.  Farquhar,  '78,  714.    Reports,  '78,  714 ;  '79,  1138.    H.  Doo.  74,  45th 
Cong.,  3d  Sess. 
Assistants 
C.  W.  Durham.    Reports, '  76,  i,  692,  ii,  186. 
M.  Meigs.    Report,  '77,  535. 
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1875.  For  improvement  of  river  by  improving  Rush  Chute,  |35,221,  '76,  i,  092,  694, 

ii,  1«6:  '77,  84,  585;  '78,  714. 
By  Magor  Farquhar,  1879,  revising  project  of  1875,  Increasing  estimated  cost  of 
completion  to  $49,656,  '79,  131 ;  H.  Doc.  74,  45th  Cong.,  3d  Sess. 
Financial  Statements. 

'77,  84,525;  '78,  97,714;  '79,  131,1138. 
Operations. 
1877-78.  Partial  construction  of  dams  from  head  of  Rush  Island  to  Otter  Island,  and 

400  linear  feet  shore  protection  on  islands,  '78,  97,  714. 
1878-79.  Completion  of  dam,  closing  Rush  Chute,  dredging  to  facilitate  landing  of 
steamers,  '79,  131, 1138. 
Projects. 
1875.  For  improvement  of  river  in  vicinity  of  Burlington,  Iowa,  by  improving  Rush 
Chute,  closing  main  channel  of  river  from  Otter  to  Rush  Island,  together  with 
the  closing  of  two  interior  chutes  by  dams,  all  consisting  of  riprap  on  brush 
foundations;  estimated  oost^  935,^^1,  '76, 1,691,693. 
1879.  By  Migor  Farquhar,  modifying  previous  project  by  dredging  at  head  and 
foot  of  Rush  Chute,  and  construction  of  rectifying  dams  with  shore  protection ; 
estimated  cost  of  completion,  |49,6o6,  '79,  1138 ;  H.  Doc.  74, 45th  Cong.,  3d  Sess. 
Surveys. 
1875.  In  vicinity  of  Burlington,  '76b  i,691. 

^  K      '     -»   »  [L.Y.8.] 


BURLIHrOTON  BLARBOR9  TT.— iMPROYBMBNXor. 


Appropriations. 

1836 $10,000  00, '66*  iii,  28. 

1837 10,000  00    "" 

1838 60,000  00 

1844 10,000  00 

1852 10,000  00 

1864 13,500  00 

1866 27,672  20 

1867 80,000  00 

1870 25,000  00 

1871 30,000  00 

1872 30,000  00 

1873 25,000  00 

1874 25,000  00 

1875 25,000  00 

1876 20,000  00 

1878 20,000  00 


'66,  iii,  28. 
'66,  iii,  28. 
'66,  iii,  28. 
'66,  iu,  28. 
'66,  iii,  2P 
'66,  iii,  28. 
'67,  234. 
'70,  56,  223. 
'71,  53. 
'72,  49,  272. 
•73,  49. 
'74,  i,  56,  275. 
'75,  i,  61,  353. 
'76,i,  57,  258; '77,  52,253. 
78,  57,  422. 


1879 15,000  00, '79,  65,  396. 

Total  to  1879  ....  $426,172  20 
Comnseree. 

Statistics,  '66,  iv,  180;  '67,  234;  '68,  296;  '69,  186;  '75,  i,353;  '77,  253;  '78»  422; 
'79,  396. 
Contracts. 

1867.  C.  J.  PeGraw,  timber,  '67,  245.  R.  N.  Gere,  iron,  '67,  245.  Luther  Whitney, 
stone,  '67,  245.  Jennings  &  Hart,  labor,  '67,  245.  Hart  <&  Jennings,  timber 
and  plank,  '68,  295, 299.— 1873.  Luther  Whitney,  crib  work,  '73,  395.  •Charles 
DeGraw,  crib-work,  '73,  395.  Luther  Whitney,  crib-work,  '74,  i,274;  '75,  i, 
353.— 1874.  Luther  Whitney,  one  crib,  '75,  i,354;  '76,  i,  258.-1875.  James  D. 
Hancock,  cribs,  '75.  i,354;  '76,  i,258;  '77,  253.— 1878.  Luther  Whitney,  break- 
water extension  '79,  396. 

Abstracts  of  contracts,  '67,  245 ;  '68,  299 ;  '69,  187 ;  '75,  i,  354. 

Abstracts  of  bids/67,  246;  '68,  299;  '70,  256;  '75,  i,  353,  354;  '79,  396. 

Failing  bidders,  Wells  DeGraw,  Antoin  Poupor,  L.  B.  Piatt,  and  L.  T.  Richardson, 
'68,  296,  299. 


The  harbor  would  afford  protection  to  our  armed  ships  in  time  of  war,  S.  Doc.  42,  35th 
Cong.,  1st  Sess. 


*  Annulled  and  awarded  to  Luther  Whitney,  '74,  i,  274 ;  16,  i,  353. 
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Em^iieers* 

Chief  of  £kgineebs. 
Reports,  '66,  i,  2,  3,  ii,  41,  iii,  17,  28,  67,  34;  *€&,  48;  '69.  42;  '70,  56;  71,  53; 
•72,  49:  '73,  49,  50;  '74,  i,  56;  '75,  i,  61 ;  '76,  i,  57;  '77,  52;  '78,  57;  '79,  65, 
Board  of  Engineers. 
Convened  June  6, 1867,  to  consider  location  and  construction  of  breakwater.    Rec- 
ommended the  extension  of  old  breakwater  about  1,500  feet  to  the  north,  and 
construction  of  cribs  of  rectangular  cross-section  30  feet  at  base  and  40  feet  nigh, 
'67,  34,  234,  251. 
(Colonel  Bache  and  Lieutenant-Colonels  Thorn  and  Blunt.) 
Engineers  in  Charge. 

Colonel  Tumbull.     S.  Doc.  42,  35th  Cong.,  Ist  Sess. 

Uai,  J.  D.  Graham,  1857.    Repoi-t,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 

Mtg.  C.  £.  Blunt,  1865.    Report,  '66»  i,  56,  57. 

Capt.  C.  B.  Reese,  1866,  '6^  i,  57,  ii,  41.    Report,  '66,  iv,  179,  180. 

Lieut.  Col.  C.  E.  Blunt,  1867.    Report,  '67,  234,  245,  246,  251. 

Capt.  J.  W.  Barlow,  1867,  '68»  48.    Reports,  '68,  295 ;  '69,  184. 

Lieut.  Col.  John  Newton,  1870.    Reports,  '70,  223;  '71,  255;  '72,  272;  '73,  394; 

'74,  i,  274 ;  '75,  i,  353 ;  '76»  i,  258. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  253. 
Lieut.  Col.  John  Newton,  1878.    Reports,  '78,  422;  '79,  395. 

ASSISTA  NTS 

Lieut.  C.  J.  Allen,  '66»  ii,  41,  iv,  178;  '67,  34. 
D.  White,  '74,  i,  275;  '76»  i,  253. 
Estimates. 
By  Lieutenant-Colonel  Graham,  for  extension  and  repairs,  $21,286.31,  S.  Doc.  42, 

35th  Cong.,  1st  Sess. ;  $27,672.20,  '66,  i,  3. 
By  Captain  Reese,  for  1,500  feet  of  new  breakwater,  $333,442,  '66»  iv,  180 ;  '67, 234; 

'68,  49 ;  '69,  42. 
By  D.  White  and  Lieutenant- Colonel  Newton,  for  2,000  feet  of  breakwater,  $340,000, 

'74.  i,  275;  '75,  i,  353;  '76,  i,  258. 
By  Lieutenant-Colonel  Newton,  for  completion  of  existing  project,  $260,000,  '79, 396. 
Financial  Statements. 
'68,  49,  298 ;  '69,  42,  186 ;  '70,  56,  223 ;  '71,  53 ;  '72,  49,  272 ;  '73,  49,  50 ;  '74,  i,  56, 

275:  '75,  i,  61,  353;  '76,  57,  258;  '77,  53,  253;  »78»  57,  422;  '79,  65,  396. 
Operations. 
History,  '74,  1,  274. 

1844.  Construction  of  breakwater,  '66»  iii,  17,  iv,  179. 
1857.  Breakwater  1,069  feet  in  length,  8.  Doc.  42,  35th  Cong.,  Ist  ^lesa. 
1868.  Two  cribs  weU  under  way,  '68,  298. 
1868-^69.  Six  cribs,  500  feet  of  breakwater  built,  '69,  42. 
1869-70.  Construction  of  2  cribs,  160  linear  feet,  '70,  56,  223. 
1870-71.  Construction  of  2  cribs,  171  linear  feet,  '71.  53.  255. 
1871-72.  Two  cribs,  217  linear  feet,  placed  in  position  for  south  extension ;  oomp}»- 

tion  of  superstructure  over  extension,  '72,  48,  272. 
1872-^73.  Construction  of  2  cribs,  180  linear  feet,  '73,  49,  395. 
1873-74.  Construction  of  2  cribs,  220  linear  feet,  and  180  feet  of  snperstrnctaie,  '74^ 

i,  56,  274. 
1874-75.  Construction  of  crib,  145  feet,  and  220  feet  of  superstructure,  '75,  i,  61, 353. 
1875-76.  Construction  of  160  feet  north  extension  and  145  feet  of  superstructure, 

'76,  i,  57,  25H. 
1876-77.  Completion  of  160  feet  of  superstructure,  repairs,  *77,  52,  253. 
1877-^78.  Repairs  and  extension  of  breakwater,  '78,  57,  422. 
1878-79.  Riprapping  and  extension  of  breakwater,  '79,  65,  395. 
PliFSical  Ciiaracteristics. 

'66,  iu,  17. 
Plans. 
By  Capt.  C.  B.  Reese,  for  new  breakwater  north  and  west  of  old  work,  1,500  feet 

long,  '67,  179,  180. 
Projects. 
For  a  breakwater  in  about  30  feet  of  water,  consisting  of  cribs  35  feet  wide,  of  which 

1,069  feet  had  been  built  in  1857.     Colonels  Tumbull  and  Graham  think  it 

should  be  extended  200  feet  north,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Board  of  Engineers,  1867,  for  extension  of  breakwater  1,500  feet  north,  to  consist 

of  cribs  with  30  feet  base  and  40  feet  hi^h,  '67,  34,  234,  251. 
By  Lieutenant-Colonel  Newton,  for  extension  of  breakwater  south,  '71,  53,  255; 

'74,  i,  275. 
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Surveys. 

).  By  Li 


1866.  By  Lieutenant  Allen,  nnder  direction  of  Captain  Ree6e,  '66,  iv,  180 :  '67,  251 : 

'69,  185. 
Maps. 

Of  Northern  and  North  western  Lakes,  showing  location  of  improvement,  '66,  i. 

Of  vicinity,  showing  breakwater  and  part  of  city,  '66,  i. 


CABIN  CREEK,  ]fID.— Survey  ordered  by  act  of  March  3,  1879;  '79,  81. 


CACHE  RITER,  ARK.— Examination  of. 

Gommerce* 

Not  sufficient  to  justify  the  improvement,  '71,  354. 

Cbi£f  of  Enqineers. 

Reports,  '70,  31,  66;  '71.  58,  59. 
Enoineer  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds,  1«71.    Report,  '71,  354. 
Assistant. 
Desmond  Fitzgerald.    Report,  '71,  354. 
Estimates.    (See  Plans.) 
Plans. 
By  Desmond  Fitzgerald,  for  the  removal  of  overhanging  trees  and  snags;  estimated 
cost,  $4,000,  '71,  354,  355. 
Surveys. 
Ordered  by  act  of  Congress  approved  July  11,  1870,  assigned  to  Lieut.  Col.  W.  F. 
Raynolds,  and  made  under  his  direction  by  Desmond  Fitzgerald.    Report,  '71, 
354. 


CA0ABA  BITEB,  ALA.— Survey  of. 

Commerce. 

Obstruction  to  navigation  by  bridges,  '75,  ii,  13.    Justification  of  improvement, 

'75,  ii,  16. 
Statistics,  '75,  ii,  12,  13. 
Engineers. 
Chief  of  Engineers. 

Report,  '75,  i,  82. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  1875.    Report,  '75,  ii,  11. 
Assistants. 
M.  J.  Mack,  1874.    Report,  '75,  ii,  11. 
T.  W.  Nicoll,  1874,  '75,  ii,  11. 
Estimates.    ( See  Plans. ) 
Physical  Ciiaracteristics. 

General,  '75,  ii,  12.    Table  of  shoals  and  other  obstructions,  '75,  ii,  14. 
Plans. 
By  M.  J.  Mack :  1st,  for  a  safe  fiat-boat  navigation  from  Centrevllle  down,  at  a  stage 
of  3  feet  above  low-water,  by  operations  of  a  snag-boat,  at  an  estimated  cost  of 
$40,000;  2d,  for  a  navigation,  enabling  steamers  drawing  not  over  3' feet  to  as- 
cend as  far  as  Centrevule,  at  all  seasons,  by  the  operations  of  a  snag-boat,  by 
dredging,  rock-excavation,  and  constrnction  of  dams,  at  an  estimated  cost  of 
$194,598.75 ;  3d,  for  a  lock  and  dam  improvement  to  reach  the  Cahaba  coal- 
fields.   Comparison  of  various  plans,  '75,  ii,  13, 14,  15,  16. 
Surveys. 
1874.  Bv  M.  J.  Mack.    Report,  '75,  ii,  11. 


CALCASIEU  PASS,  LA.— Improvement  of. 


A  ppropriations. 

1872,  $15,000,  '73,  65. 

Commerce. 

Justification  of  improvement,  '71,  68,  558. 
Statistics,  '71.  558;  '74,  i,  721. 
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Em^neers. 

Chief  of  Engineers. 

Reports,  '71,  68;  '72,  61;  '73,  65;  '74,  i,  73. 
Engineer  in  Charge. 
Capt.  C.  W.  HoweU,  1871  to  1874,  '71.  67;  '72,  60;  '73,  63;  '74,  i,  72.    Reports, 
'71,  557 ;  '73,  634 ;  '74,  i,  721. 
Estimates*    (See  Projects.) 
Financial  Statements. 

•73,  65;  '74,  i,  73,  721. 
Operations. 
1870-71.  Survey  made,  '71,  557. 

1872-73.  Channel  2,962  feet  long  and  60  feet  wide,  dredged,  '73,  65,  634. 
1873-^74.  Channel  completed  to  a  width  of  60  feet  and  a  depth  of  6.5  feet  from  deep 
water  in  Calcasieu  Pass  to  Calcasieu  Lake,  '74,  i,  73,  721. 
Piiysical  Ciiaracteristics. 
Description  of,  '71,  68,  557. 

Project^* 

By  Captain  Howell,  1871,  for  Improving  bar  at  the  head  of  Calcasien  Pass,  by 
dredging  a  channel  80  feet  wide,  1^  miles  long,  and  5  feet  deep;  estimated  cost, 
|15,0i)0,  and,  if  extra  dredge-boat  is  necessary,  |25,000  to  be  added  to  estimate, 
•71,  558;  '72,61. 
Surveys* 
1871.  Examination  by  Captain  Howell,  '71,  557. 


CAL.OOSAHATCHEE  RITER,  FUk.— Examination  ov. 

Commerce. 

Benefit  of  improvement  to  commerce,  '79,  864,  866,  867,  869. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '78»  81 ;  '79.  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  '78,  81 ;  '79,  105.    Report,  '79,  868. 
Assistant. 
J.  L.  Meigs.    Report,  '79,  864. 
Estimates.    (See  Projects.) 
Piiysical  Ciiaracteristics. 
Description  of,  '79,  864,  865,  StiS,  869. 
Table  of  measurements  and  observations,  '79,  868 
Tide  levels,  '79,  870. 
Plans. 
1879.  By  J.  L.  Meigs,  for  widening,  deepening,  and  straightening  ohannel  from 
mouth  to  Fort  Thompson,  and  cutting  6  mites  of  canals  to  reclaim  lands  subject 
to  overflow;  estimated  cost,  |148,978,  '79,  866. 
For  dredging  and  removing  snags  for  channel  100  feet  wide  by  7  feet  deep,  from 
mouth  to  Fort  Meyers;  estimated  cost,  919,094,  '79,  864,  869. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  81. 

1879.  Examination  completed  by  J.  L.  Meigs,  '79,  106,  864. 


CAXUIIEET  HABBOB9  ILiLi.— IMPROYBMBMT  OF. 

Appropriations. 

•1870 150,000, '71,36, 117. 

1871 50,000,  '71,  36. 

1872 40,000,  '72,  34. 

1873 40,000,  '73,  35, 

1874 25,000,  '74,  i,  41. 

1875 25,000,  '75,  i,  46. 

1876 20, 000, '76,  i,  36, 99, 142. 

1878 15,000,  '78,  118. 

1879 12,000,  '79,  158. 

Total  to  1879 $277, 000 


*  Appropriated  for  harbor  of  reftige  at  Chicago,  HI. 
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CAMaVMBT  harbor,  IIili.-Contini]6d. 

Appropriattous— Continned. 

Total,  moluding  1875,  by  reports,  |230,000 ;  by  Statutes  at  Large  and  by  H.  Doc. 
No.  120,  44th  Cone.,  Ist  Seas.,  $180,000.    This  difference  may  be  dae  to  the 
act  of  July  11,  1870,  which  appropriated  $50,000  for  a  harbor  of  refuge  at  Chi- 
cago, lU.,  which  amount  was  applied  to  Calumet  Harbor,  '71,  117;  '79,  1567. 
Commerce. 
Considered  as  a  harbor  of  refuge,  '70,  104;  '76,  il,  441.    Objections  to  improving 
harbor,  '70, 105.    Benefits  of  improvement,  '73,  215, 216  ,*  '76,  ii,  443, 444.    Local 
mannfacturing  interests,  '73,  215;  '75,  i,  233;  '76»  ii,  443. 
Statistics,  '72,  130;  '74,  i,  159;  '75,  i,  233;  '76»  ii,  439;  '77,  896;  '78,  1186. 
Contraets. 
1874.  W.  S.  Carkin,  dredging,  at  17i  cents  per  cubic  yard,  '75,  i,  231. — ^1875.  R.  M. 
Steel,  materials  and  labor,  '75,  i,  232;  '76^  ii,  438.    John  H.  Gutches,  dredging, 
'75,  i,  232 ;  '76,  ii,  438. 
Abstracts  of,  '76,  ii,  441. 
Abstracts  of  bids,  '76,  u,  440. 
Engineers. 
Chikf  of  Exqinebrb. 
Reports,  '70,  37, 123, 124;  '71,  35;  '72,  34;  '73.  35;  '74,  i,  41;  '75,  i,  46;  '76»  i,  99; 
'77,  103;  '78,  118;  '79,  158. 
Board  of  Engineers. 
1670.  Board  consider  that  the  improvement  of  Calumet  Eiver  will  not  afford  the 
relief  needed  by  the  crowded  commerce  of  Chicago,  and  therefore  recommend 
no  plan  for  this  purpose,  '70,  125;  '76,  ii,  442. 
(Colonel  Macomb,  Lieut.  Col.  Baynolds,  and   Majors   Wheeler,  Weitzel,  and 
McFarland.) 
Engineers  in  Charge. 
Uai.  J.  B.  Wheeler,  1870.    Reports,  '70,  104. 
Mig.  W.  E.  Merrill,  in  temporary  charge,  1870,  '76,  ii.  442. 

Maj.  D.  C.  Houston,  1870-74.    Reports,  '71,  117;  '72.  130;  '73,  215;  '74,  i,  159, 
Maj.  G.  L.  GiUespie,  1874-77.    ReportJi,  '75,  i,  231;  '76»  ii,  438. 

Capt.  G.  J.  Lydecker,  1877  to .    Reports,  '77,  894;  '78,  1185;  '79,  1567. 

Assistants 
Capt.  D.  P.  Heap,  1870,  '70,  104. 
Lieut.  F.  A.  Hinman.    Reports,  '73,  215;  '74,  i,  159. 
Estimates. 
1870.  By  Major  Wheeler,  foi  completion,  |299,875.52,  '70,  105,107;  '76,  ii,  441. 
1870.  By  Capt.  D.  P.  Heap,  /or  completion,  $695,000,  '70, 105, 107 ;  '76»  ii,  441. 
1879.  By  Capt.  Lydecker,  for  annual  repairs,  $5,000,  '79,  1569. 
Fioancial  Statements* 
'70,  37;   '71.  36,119;  '73,  :i5,216;  '74,  i,  41,159:  '75,  i,  46,233;  '76,  i,  99,  ii,  439; 
'77,  104,896;  '78,  118,1186;  '79,  158,1669.    ' 
Operatioas* 


Tear. 


lWO-71 

18n-'72 

1872 -'73 
1873-74 
1874-75 
1875-76 


1876 -'77 
1877-78 


1878-79 


North  pier.         Sonth  pier. 


•a 


Ii,fL 
320 

884 
464 
200 
150 


150 


200 


1^ 


L./t 


320 


884 
350 
150 


200 


192 

256 
228 
200 
100 
200 


Pi 

I 


L.Jt 
184 

476 
570 


i. 


0 


L./t 


384 
228 
800 
100 


Dredg- 
ing. 


C.ydt. 


49,720 
87,465 
48,874 
33,496 


13,886 


BemarkB. 


Cribs  bnilt  at  Chicago  for 
this  work. 


Bepalrs.— Crib  work  by 
contract,  saperstractnre 
by  hired  labor. 


Cribs  sunk  on  pile  foonda- 
tion ;  cribs  on  sonth  pier 
refilled. 

Kepairs 


Beferenoa. 


'71,35,118;  '76,  ii,  443. 

'72,34,130;  »76,ii,  443. 
'73,35,215;  '76,  ii,  443. 
'74,1.41,159;  '76,ii,443. 
'75,  i,  46. 231. 
'76,  i.  99,  ii,  438. 


'77, 103, 895. 
'78, 118, 1186. 


'TP,  1567. 
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Operattoms— Continued . 

History  of  operations  to  1875,  *76»  ii,  441.  Jnne,  1875,  length  of  north  pier,  includ- 
ing pile  work,  2,869  linear  feet;  length  of  south  pier,  including  revetment,  1«214 
Unear  feet,  '75,  i,  232. 

Abstracts  of  materials  used  and  work  done,  '75,  i,  232;  '76»  11,  438;  '79,  15G7. 
Total  length  of  piers,  4,260  feet ;  total  dredging  given  as  280,000  cubic  yanLt, 
•79,  1568. 
Physical  Characteristics. 

General,  of  Calumet  River  and  tributaries,  '70,  104, 105.  Bocky  reef  li  miles  north 
of  piers  and  2,800  feet  from  the  shore,  '70,  105.  Advance  of  shore  line  600  feet 
on  the  north  side  of  the  north  pier  and  a  recession  of  180  feet  alongside  the 
south  pier  since  1870,  '75,  i,  233;  and  from  1875  to  1877  a  further  advance  on 
the  north  side  of  200  feet  and  a  further  recession  of  70  feet  on  the  south  side, 
'77,  895.  A  corresponding  movement  of  the  deep-water  lines,  '77,  895.  Aver- 
age annual  advance  of  shore  line  north  of  piers,  115  feet,  1870  to  1877,  '77, 895. 
The  Calumet  larger  than  the  Chicago  River,  '76»  ii,  441. 
Plans. 

By  Captain  Heap,  1869,  piers  and  dredging  to  18  feet ;  estimated  cost,  $695,000,  '70, 
107.    Project  of  Migor  Wheeler  and  plan  of  Captain  Heap  compared,  '70;  105; 
'76,  ii,  441. 
Private  and  Corporate  l¥orlK. 

Improvement  bv  the  Calumet  and  Chicago  Canal  and  Dock  Company,  '71, 117. 
Contractor  for  dredging  and  revetment,  Charles  Mears,  '71,  117, 118. 
Projects. 

By  M^jor  Wheeler,  1869,  2  parallel  piers,  300  feet  apart;  dredging  to  13^  feet  in 
channel ;  estimated  cost,  $299,875.  Conditions  of  recommendation,  '70, 104, 107 ; 
•76,  ii,  441,442.    Approved  hy  the  Chief  of  Engineers  and  adopted,  '71, 117. 

By  Major  Gillespie,  1875,  to  extend  the  north  pier  to  the  18-foot  curve  and  the  sooth 
pier  to  the  12-foot  curve ;  dredging  in  channel,  '75,  i,  232 ;  '76,  ii,  438 ;  '77, 89S. 
Surveys. 

1836.  By  Lieutenant  Allen,  '70,  105;  '76,  ii,  441. 

1845.  By  Captain  McClellan,  '70,  105;  '76,  ii,  441. 

1869.  Directed  by  Ma^ior  Wheeler,  made  by  Captain  Heap,  '70,  104 ;  '76,  ii,  441. 

1873.  Directed  by  Major  Houston,  made  by  Lieutenant  Hinman,  '73,  215. 

1878-79.  Directed  by  Captain  Ly decker,  '79,  1568. 

Maps. 
Sketch  of  the  harbor,  June  30, 1879,  '79,  1568. 


CAHIBBIDOE  HABBOB,  hid.— improvement  or. 
A  pproprlations. 

1671 $10, 000, '71.  75,  615. 

1872 10,000,'72,  68,  687;  '73,72. 

1873 5,000/73,72,765;  '74.  i,  82,  ii,  24. 

1878 5, 000, '78,  175 ;  '79,501. 

1879 2,500, '79.  76,  501. 

Total  to  1879 $32,500 

List  of  appropriations,  '74,  i,  82,  ii,  24. 
Commerce. 

Statistics,  '71,  616;  '73,  765. 
Contracts. 
1871.  G.  H.  Ferris,  dredginj?,  at  27  cents  per  cubic  yard,  '71,  615 ;  '72,  687.— 1872. 
G.  H.  Ferris,  dredging,  at  18f  cents  per  cubic  yard,  '73,  765. — 1873.  A.  A.  Dodge, 
dredging,  at  27  cents  per  cubic  yard.  '73,  765 ;  '74,  ii,  24.— 1878.     G.  H.  Ferris, 
dredging,  at  13f  cents  per  cubic  yard,  measured  in  scows,  and  10  cents  per  cubic 
yard  thrown  behind  bulkheads,  '79,  501. 
Abstracts  of  bids,  '71,  615;  '73.  765;  '79,  501. 
Eng^lneers. 
Chief  of  Engineebs. 
Reports,  '70,  32,  70;  '71,  75;  '72,  68;  '73,  72;  '74,  i,  82;  '75.  i,  87;  '76^  i,63; 
'79,  76. 
Enoinebks  in  Charge. 
Col.  J.  H.  Simpson.    Report,  '70,  421. 
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CAMBRIDOE  HARBOR,  MB.-Oontinued. 

Engineers — Continued. 

Maj.  WiUiam P.  CraighiU,  '71. 71,  585.    Reports,  '71,  614-620 ;  '72,  687 ;  '73,  765 ; 
•74,  ii,  24;  '75,  ii,68j  '76,  i,  2b8;  '79,  500. 

AaeSSTANTB, 

William  Popp.    Report,  '71,  66. 
Charles  J.  Bates,  '71,  616. 
EMmates. 
By  WiUiam  Popp,  adopted  by  Major  CraighiU,  for  dredging  a  suitable  entrance-way 
at  the  mouth  of  Choptank  Creek,  and  a  basin  abreast  of  the  village  of  Cam- 
bridge, if  10  feet  deep,  $36,000 :  $21,600  if  8  feet  deep,  '71.  614,  616,  618;  '74,  i, 
b2,  ii,  24. 
Financial  Statements. 
•71,  75,76,615;  '72,  68,687;  '73,  72,  765;  '74,  i,  82,  ii,  24;  '79,  76,501. 


A  company  chartered  by  the  State  of  Maryland  in  1868  for  the  improvement  of  t^e 

harbor,  etc.,  and  petitioned  to  have  their  charter  confirmed  by  the  United  States, 

•71,  619. 
Operations* 
History  of  operations,  '79,  76,  500. 
ISTO-^l.  Dredging  by  contract  in  progress,  '71,  75, 615. 

1871-'72.  Dredging  ceased  the  last  day  of  August  for  want  of  funds,  '72,  68, 687. 
1872-'73.  Dredging  commenced  September  10.    The  width  of  entrance  was  increased 

from  50  feet  to  100  feet,  and  nearly  all  of  the  inner  basin  was  dredged  to  a  depth 

of8feet, '73,  72,  765. 
1873-74,  Dredging  ceased  August  11,  1873;  entrance  widened  to  125  feet,  '74,  i,  82, 

ii,  24. 
1874-75-76.  Operations  suspended,  '75,  i,  87,  ii,  68 ;  '76,  i,  63,  288. 
1878-79.  Dredging  by  contract  in  the  inner  harbor  and  approaches,  '79,  76,  501. 
Physical  Characteristics. 

Description  of,  '71,  616-620;  '79,  500. 
Private  and  Corporate  "Work. 

About  |8,000  was  raised  and  expended  by  the  citizens  in  1^9  in  dredging  and  build- 
ing a  jetty,  '71,  617. 
Results  o^ '79,  501. 

Projects. 

By  Major  CraighiU,  in  1871,  for  dredging  an  entrance-way  at  the  mouth  of  Chop- 
tank  Creek  ami  a  basin  abreastof  the  village  of  Cambridge,  8  feet  in  depth,  '74, 
ii,  24.    In  lb78,  for  enlargement  of  the  inner  harbor  and  widening  the  channel 
leading  thereto,  '79,  501. 
Surveys. 

Ordered  by  act  approved  July  11,  1870,  assigned  to  Col.  J.  H.  Simpson,  and  made 
under  his  direction  in  October,  1870,  by  William  Popp,  assisted  by  Charles  J. 
Bates.    Reports,  '71,  614,  620. 

Maps.  ' 

Of  William  Popp's  survey,  menlioned,  '71,  615. 


CAMDEN  HARBOBy  IdAINE.— Improvbment  of. 
Appropriations. 

Ib73 $10,000, '73,  »7. 

1«'4. 10,000,  '74,  i,  107. 

1875 10,000,  '75,  i,  114. 

Contracts. 

l!J73.  With  F.  Mead  for  dredging,  at  40  cents  per  cubic  yard,  '73, 1062.— 1874.  With 
A.  Wright  for  dredging,  at  28  cents  per  cubic  yard,  '74,  ii.  302.— 1875.  With  A. 
Wright  for  dredging,  at  18  cents  per  cubic  yard,  '75,  ii,  390. 
Abstracts  of  bids,  '73,  1062;  '75,  ii,  391. 
Eng^ineers. 
CuiisF  OP  Engineers. 
Reports,  '73,  97,  106;  '74,  i,  107;  '75,  i,  114;  '76,  i,  40. 

Lieutenant-Colonel  Thom,  1872  to  1876,  '73,  93;  '74,  i,103;  '75,1,  111;  '76»  i,37. 
Reports,  '73,  1062,  1106;  '74,  ii,  302;  '75,  ii,  390;  '76»  i,  156. 

AfiSIffTAKT 

A.  C.  Both,  '73,  1106.    Report,  '73,  1107. 
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CAMDEN  HARBOR,  MAIIirfi— Contmned. 

Estimates.    ( See  Projects. ) 
Financial  Statements. 

•73,  97;  '74,  i,  107;  '75,  i,  114,  '76,  i,  40. 
Operations. 

1873-74.  22,753  cubic  yards  of  material  dredged,  forming  a  channel  2,000  feet  long, 

50  feet  wide,  and  7  feet  deep  from  deep  water  to  eastern  wharves,  '74,  i,  107, 

ii,  302. 
1874-75.  Dredffing  under  contract,  '75,  i,  114,  ii,  390. 
1875-76.  82,199  cubic  yards  of  material  dredged  from  channel,  completing  project, 

'76,  i,  40,  157.    Total  amount  dredged,  104,952  cubic  yards,  '76,  i,  40,  197. 
History  of  operations,  '76»  i,  157. 
Projects. 
By  Lieutenant- Colonel  Thom,  1872,  for  excavating  a  channel  100  feet  by  7  feet  at 

mean  low  water  to  head  of  wharves  on  the  eastern  side  of  harbor,  1,000  feet 
•      long.    On  western  side  a  channel  80  feet  by  3  feet  by  1,400  feet  to  wharvts; 

furtner  to  regulate  the  entrancv  to  these  channels  by  dredging  between  wharves, 

'73,  97,  1062,  1108;  '74,  1,  107,  ii,  302;  '75,  i,  114.    Second  channel  modified  to 

7  feet  depth,  '76,  i,  157. 

Surveys. 

1872.  By  A.  C.  Both,  '73,  97,  1062, 1106. 

Soundings,  '73,  1108.  - 


CAM ARSIE  BAT.— <See  Long  Island  Coast.) 


CANEV'S  FORK  AND  OBET'S  RITEBS,  TENIf.— Exauinatiok  of. 

Commerce. 

Benefit  to  commerce  by  Improvement,  '79,  1275,  1277,  1278,  1279. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '78,  105 ;  '79,  142. 
Engineer  in  Charge. 
Capt.  W.  R.  King,  '78»  105;  '79,  142.    Report,  '79,  1275. 

A  osT  sTA  NT 

C.  A.  Turrill,  '79,  1275.    Reports,  '79,  1275,  1277. 
Estimates. 
By  C.  A.  Tnrrill,  1879,  for  improvement  of  Caney'sFork,  $30,228:  Obey's  River, 
$11,869,  '79,  1275,  1277,  1279. 
Physical  Characteristics. 
Description  of,  '79,  1276, 1277. 1279. 
List  of  obstructions,  '79,  1276, 1278. 
Plans. 
By  C.  A.  Turrill,  1879,  for  improving  Canev^s  Fork  and  Obey's  River  by  dredging, 
excavating  rock,  and  bniiding  nprap  dams,  '79,  1276-1279. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  105. 

1879.  Examination  completed  by  C.  A.  TurriU,  '79,  142,  1275, 1277. 


CANNON   RI VER,   IIIINN.— (See   also   Mississippi  River  Reservoirs.)— 

Survey  of. 

Commerce. 

SxA'nsTics,  '67,  263. 
Eng^incers. 

Chief  of  Engineers. 

Reports,  '66,  ii,  41,  iii,  36. 
Engineer  in  Charge. 

M%j.  G.  K.  Warren,  '66,  ii,  41 ;  '67,  259,  262,  263. 
Survey. 
In  progress,  '66,  iii,  36. 
Expenditure  for  survey,  '67,  262. 
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CAPE  COD  SHIP-CANAL,  MASS.— Survey  of. 

Gomnierce. 

History  of  commerce  paasing  aorosB  the  isthmiiB  of  Cape  Cod  since  1823.  '70,  478, 
479.    Importance  of,  daring  the  war  of  181*^  '70,  478,  479.    Benefit  or  improve- 
ment to  commerce,  '70,  417,  481,  485,  486,  487,  492,  495.    Value  of  facilitating 
•inland  coastwise  trade,  espeoiaUy  during  war,  '70,  487,  488,  494. 
Statistics,  '70,  480,  481. 
Defense* 

Military  value  of  canal,  '70,  468. 
Engineers. 
Chief  of  £noin:beb8. 
Reports,  '70, 476,  491. 
Board  of  Engineers. 
1825.    Board  of  internal  improvement  report  in  favor  of  a  canal  route  via  Buz- 
zard's and  Barnstable  Bays,  '70,  ^.0,    Report^  '70,  491. 
(General  Bernard,  Mi^or  Totten,  and  Mr.  John  L.  Sullivan. ) 
1860.  Advice  of  board  to  committee  appointed  by  the  State  lejrislature  to  investi- 
gate the  proposed  location  and  con8tructi'*n  of  canal,  '70,  481. 
Engineer  in  Charge. 

Lieut.  Col.  J.  G.  Foster,  1870,  '70,  477.    Reports,  '70,  477,  489. 
Assistant. 
Henry  Mitchell,  '70,  481. 
Estimates. 
By  Lieutenant- Colonel  Foster,  for  a  breakwater  to  protect  the  canal,  $1,923,400, 

'70^  477.    For  ship-canal,  19,703,525,  '70,  490. 
Early  estimates  for  canal,  '70,  494. 
Legislation. 
Resolution  of  the  le^slature  of  Massachusetts  in  favor  of  granting  aid  to  the  Cape 
Cod  Ship-CanaTby  the  construction  of  a  breakwater  at  the  eastern  end  of  the 
canal,  '70,  477.    Charter  granted  by  the  State  of  Massachusetts  for  the  con- 
struction of  a  canal,  '70, 4u7.    1791.  Committee  appointed  by  the  State  legisla- 
ture to  investigate  practicability  and  cost  of  a  navigable  channel  across  "Uie 
isthmus,  '70,  479.    Subsequent  legislation,  '70,  478,  479,  481,  490. 
Piiysical  Ciiaracterisiics. 
Tidal  record,  '70,  482,  483,  492,  494. 

Maximum  velocity  in  canal  that  would  be  caused  by  tide,  '70,  483,  484. 
Temperature  of  water  and  climate,  '70,  484,  494. 
Sand  at  Barnstable  Bay,  '70,  495. 
Description  of  Cape  Cod  Harbor,  '70,  495. 
Plans. 

History  of  early  plans,  '70,  478,  479. 

By  G.  R.  Baldwin,  for  a  canal  to  commence  at  Black  Rivei  Harbor,  to  be  7/^  miles 

long,  120  feet  wide  at  bottom,  204  feet  at  water  line,  and  18  feet  deep,  to  be  fed 

from  Barnstable  Bay.    Locks  and  receiving  basins  at  each  end  and  a  breakwater 

at  Barnstable  Bay  side,  '70,  481. 
By  Lieutenant-Colonel  Foster,  for  a  breakwater  to  form  an  artificial  harbor  and 

protection  to  canal,  '70,  488,  489.    General  conclusions  of  Lieutenant-Colonel 

Foster,  strongly  advocating  an  open  canal,  '70,  483-489. 
SnrveTS. 
1776.  By  BIr.  Machin,  to  determine  the  praoticability  of  a  canal,  '70,  479. 
1791.  By  John  Hills,  '70,  479. 
1818.  By  L.  Baldwin,  '70,  479,  492. 
1825.  By  Maj.  P.  H,  PerauU,  '70,  4«0. 
1860.  By  State  of  Massachusetts,  '70,  481. 


GAPE  FEAB  AND  DEEP  RIVERS,  N.  €•  (from  Reevbs  Point  to  La. 

Grange).— Survey  of. 

Engineers. 

Chief  of  Ekoinbers 

Reports,  '71.  76;  '72,  73, 74. 
Enqikeer  in  Charge. 

M^J.  W.  P.  CraighiU,  in  1871.    Reports,  '71,  621 ;  '72,  741. 

George  H.  Elliott.    Report,  '72,  742. 
Estimates.    (See  Plans.) 

8  EN 
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CAPE  FEAR  AND  BEEP  RITBBS,  N.  C— Conthmed. 

Plans. 

First  dtyision,  from  La  Orange  to  FayetteYille,  85  miles.  For  the  improvemoDt  of 
falls  that  occur  at  intervals  throughout  its  extent  by  the  oonstmctioB  of  19 
river-dams  and  2  slough-dams,  varying  from  7^  feet  to  17  feet  in  height,  of  nib- 
ble masonry,  and  23  locks  of  masonry,  with  gravel  banks  when  nceaed ;  5  feet 
depth  of  water  on  mitcr-sills,  lock-chambers  120  feet  by  20  leet^ 

Second  division,  from  Fayetteville  to  Hungry  Neck,  66  miles.  Sixty  miles  of  longi- 
tudinal dikes  and  15,000  cubic  yards  of  dredging. 

Third  division,  from  Hungry  Neck  to  Wilmington,  46  miles,  no  improvement. 

Fourth  division.  fh>m  Wilmington  to  Reeves  Point,  19  miles.  Removal  of  the  wreck 
North  Heatn.  Removal  of  timber  obstructions.  Removal  of  the  shoal  called 
''  the  Logs,**    Dredging  135,000  cubic  yards. 

Estimated  cost,  $2,316,711,  '72,  742<749. 
Private  and  Corporate  l^ork. 

Companies  organizea  for  the  improvement  of  Cape  Fear,  Deep,  and  Haw  Rivers  in 
1796  and  1849.    They  received  liberal  aid  from  the  State  and  expended  a  large 
amount  of  money  (the  latter  company  $350,000)  in  the  oonetmGtion  of  dams, 
canals,  and  locks.    This  work  was  practically  an  utter  failure,  '72,  744. 
Projects. 

None  submitted.    Extract  from  report  of  Migor  Craighill:  ''The  improvement 
would  obviously  be  very  expensive,  and  under  the  cirenmstanoes  of  the  case  I 
refrain  from  making  any  recommendations  for  appropriations,"  '72,  742. 
Servefs* 

1871.  Under  direction  of  M^or  Craighill,  by  George  H.  EUiott.  Reports,  '71,  621 ; 
'72.  741-749. 

tC.  C] 


CAPE  FEAB  RITEB,  N.  C— Imfrovi3CENT  of. 

Approprlatlous. 

1829 $20,000  00.    Act  of  March  2. 

1830 25,688  00.    Act  of  April  23. 

18:U 25,705  00.    Actof  Maroh2. 

1832 28,000  00.    Actof  July3. 

1833 28,000  00.    Act  of  March  2. 

1834 5,234  00.    Act  of  June  8. 

!l835 20,000  00.    Actof  March3. 

1836 20,000  00.    Act  of  July  2. 

11837 10,000  00.    Actof  MarchS. 

1838 20,000  00.    Actof  July7. 

1847 60192.    Actof  March2. 

1852 20,000  00.    Act  of  August  30. 

1854 140,000  00.    Act  of  July  2. 

1870 100,000  00, '70,  70,  421. 

1874 75,000  00,  '71,75,610. 

1872 100,000  00,  '72,71,609. 

1873 100,000  00,  '73,77. 

1874 150,000  00,  '74,  i,  89,  ii,  71. 

1875 150,000  00, '75,  i,  90,  ii,  99. 

1876 132,500  00,  '76»  i,  66,  309;  '77,68,333. 

1878 160,000  00,  '78»  69,  476. 

1879 100,000  00,  '79.81,557. 

Total  150  1879 $1, 430, 728  92 

Statement  of  appropriations  from  1870  to  1879,  '79,  561. 
Commerce. 

Statistics,  '73,  610-612;  '72,  699:  '73,  793-796,  807;  '74,  75-81;  '76,  i,  310-313; 

.      *77,  340^-350;  •78»  482-491 ;  '79,  46^-474. 
CoBtracts. 

187.4.  Curtis,  Febes  &  Co.,  dredging,  at  14  cents,  15  cents,  and  16  cents  per  cubic 
yard,"75.  ii,  102;  '76,  i,  308.— 1875.  Curtis,  Fobes  &  Co.,  dredging,  at  17f  cents 
per  cubic  yard,  '75,  ii,  102;  '76,  i,  308. — 1875.  Bangs  and  Dolby,  material  and 
labor, *'9€^  i,  30iB,  314. — 1876.  Bangs  and  Dolby,  stone,  at  $1.89  per  cubic  yard, 
•77,  332,  335.— 1877.  W.  H.  French,  stone,  at  $1.63f  per  cubic  yard,  '78,  476.— 
1878.  Fvench  and  Dolby,  stone,  at  $1.75  per  cubic  yard,  '79,  557. 

.Abstracts  of  contracts,  '75,  ii,  102;  '76,  i,  314. 

Abstracts  of  bids,  '73.  792 ;  '74,  ii,  74, 75 ;  '75,  ii,  102-104 ;  '76,  i,  314 ;  '77,  334,  335 : 
'78,  476;  '79,  5B7. 
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€AP£  FI:AR  RITllBy  N.  €.--ConUuaecL 

Docmneuts.    (Not  printed  in  reports.) 
NameronA  documents  referred  to  by  Lieut.  Col.  Foster,  '73, 804-815.   Report  of  Capt. 
Hartman  Bache,  H.  Doc.  120,  20th  Cong.,  1st  Sees.    Beport  of  commiasion  of 
1653,  H.  Doc  1,  33d  Cong.,  Ist  Sess.,  part  2,  *73,  807,  814.    Beport  of  commis- 
aion  of  1858,  Ex.  Doc.  2,^th  Cong.,  1st  Sess.,  part  3,  page  8^,  '73,  809.    Be- 
port, Col.  J.  H.  Simpson,  S.  Doo.  27,  41st  Cong.,  3d  Sess.,  '71,  610.    Also  all 
reports  of  engineers  in  charge  prior  to  1870. 
Ennimeers. 
Chief  of  ENonncEits. 
Eeports,  '66»i,  3.    Reports,  '70,  32,70;  '71.  74;  '72,  70;  '73,  77;  '74,  i,  88;  '75. 
i,  90  ;•  '76,  i,  65;  '77,  62;  '78,  68;  '79,  80. 
BoABJ>  OF  Engineers. 
1853,  March  30.  Commission  convened,  and  reported  in  favor  of  the  improvement 
at  and  below  Wilmington  by  jetties,  fences,  revetments,  &c.,  '73,  807 ;  '76,  i, 
323.    Beport,  H.  Doc.,  33d  Cong.,  1st  Seas. 
(Prof.  A.  D.  Bache,  U.  S.  C.  S.,  Mjg.  1. 1.  Stevens,  U.  S.  E.,  Capt.  D.  P.  Woodbury, 

U.  S.  E..  and  Lieut.  Charles  H.  Davis,  U.  S.  N.) 
1853,  April  18.  Board  of  river  and  harbor  improvements,  to  which  was  referred 
the  report  of  the  aforesaid  commiasion,  reported  thereon,  approving  part  of  the 

5 Ian,  but  substituting  a  plan  of  improvement  by  dredging,  wing-dams.  Jetties, 
tc, '73,  809.  (Colonel  De  Bnssy  and  others.) 
1858,  December  30.  Commission  convened  to  examine  condition  of  entrances  of 
Cape  Fear  Biver.  Becommend  improvement  by  construction  of  stone  jetties, 
'7^  810.  811.  Beport,  Ex.  Doc.  2,  36th  Cong..  Ist  Sess. 
(Prof.  A.  D.  Bache,  U.  S.  C.  S.,  Hon.  1. 1.  Stevens,  M.  C.  Lieut.  J.  N.  Mofflt,  U.  S. 
N.,  Captains  A.  A.  Humphreys  and  William  B.  Franklin,  and  Lieut.  W.  H.  C. 
Whiting.) 

1871,  December  12,  and  1872.  January  12.  Board  convened  at  Wilmington.  Bec- 
ommended  continuation  of  the  work,  '73,  797-799. 

(Lieutenant-Colonels  Tower,  Wright,  and  Foster,  and  M^iors  Gillmore  and  CAiig- 
hilU 

1872,  December  6.  Beconvened  at  New  York  City.  Becommend  dredging  at  Bald- 
head  Channel,  that  the  work  of  closing  be  continued  to  Zeke's  Island,  and  clos- 
ing New  Inlet  with  pile- work.    Beport,  '73,  799-815. 

(Lieutenant-Colonels  Tower,  Wright,  and  Foster,  and  Majors  Oillmore  and  Craig- 
hill.) 
Enqineebs  in  Chabgb. 
Lieut.  J.  K.  Mansfield  and  Lieut.  John  Winder,  in  1835.    Inspection,  '73,  814. 
Lieut.  Alexander  J.  Swift,  1836  to  1838,  '73,  814. 
Captain  McClellan,  1839,  '73,  814. 

Capt.  D.  P.  Woodbury,  1853  to  1855,  '70,  422 ;  '73,  804,  809,  810. 
Lieutenant  Whiting,  in  1856,  '73,  810. 
Colonel  Tumbull,  1857,  '73,  810. 
Col.  J.  H.  Simpson,  1870,  '70,  421.  ' 
Mai.  William  P.  CraighUl,  1870,  '71.  74,  610.    Beports,  '71.  609;  '72,  698:  '73, 

789 ;  '74,  U,  68 :  '75,  ii,  98 ;  •76»  i,  308 ;  '77,  332. 
Capt.  Charles  B.  Phillips,  1878,  in  temporary  charge,  '78,  475,  492. 
Uai.  WiUiam  P.  Craighill,  1878,  '79,  556. 

Lieut.  William  B.  Livermore,  '70,  422. 

Walter  Griswold,  '70,  422;  '71,  6i0. 

Capt.  C.  B.  Phillips,  1872  to  1876,  '76,  i,  309.    Beports,  '74,  ii,  69,  71 ;  '75,  ii,  99. 

Historical  sketch  of  work,  '76.  i,  321-331. 
Henry  Bacon,  1876,  '76,  i,  309,  Beports,  '76,  i,  314 ;  '77, 335 ;  "78, 477, 493 ;  '79, 557. 

Csttmates. 

Bv  Col.  J.  H.  Simpson,  for  breakwater  connecting  Zeke's  and  Smith's  Islands, 

1256,415.53,  '70,  70. 
By  Major  Craighill,  increased,  '71,  610. 
By  Capt.  C.  B.  Phillips,  for  dredging  a  12-foot  channel  to  Wilmington,  (260, 000,  "74, 

11,  69, 70.    Afterwards  reduced  to  $120,000  '75,  ii,  101. 
By  M%joi'  Craighill,  for  woik  at  Smith's  Island  and  extension  of  Federal  Point  jetty, 

etc.,  f9O,050,  '74,  ii,  70. 
By  Major  Craighill  and  Captain  Phillips,  for  completing  the  work  of  closing  New 

Inlet,  $420,000.  '75.  u,  99. 
By  M%]or  Craighill,  for  completion  of  eadsting  project,  $50,000,  '79,  557 ;  increased 

to  $75,500  on  account  of  damage  by  storm,  '79,  81. 
By  Assistant  Henry  Bacon,  to  complete  existing  project,  $199,375;  and  $15,000  lor 

annual  dredging,  '79,  561. 
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CAPE  FEAR  RITER,  N.  €.— Continued. 

Expendimres. 

Total  to  October  11,  1856,  at  Baldhead  and  Zeke's  Island,  $138,750,  '73,  810 
Operations* 

History  of  operations  to  1872,  by  Lien  tenant-Colonel  Foster,  '73,  805-815.  By 
Captain  PhiUips,  to  1876.  '76,  i,  321-331. 

1829-'38.  Jetties  built  by  United  States,  '73,  813, 

1853.  Work  begun  at  mouth  of  river,  '73,  809. 

1870-71.  Closing  inlets  bv  crib-work,  '70,  70, 422 ;  607  feet  of  breakwater  and  super- 
structure built,  '71,  75,  610. 

1871-'72.  Breakwater  extended  nearly  1,200  feet,  '72,  70. 

1872-73.  Extension  of  breakwater  to  4,403  feet,  and  protection  to  Smith's  Iftland 
beach, '73,  789,  790. 

1873-74.  The  deflecting  jetty  from  Federal  Point  extended  to  500  feet  in  length; 
dredging  at  Baldhead  Bar,  and  at  the  ^'  Logs,''  '74,  i,  88,  89,  ii,  71.  72. 

1874-75.  Dredging  at  Baldhead  Bar,  removing  stumps  at  the  "  Logs,  dredging  at 
Horse  Shoe  Shoals,  and  repairs  to  Federal  Point  jetties,  and  the  works  between 
Smith's  and  Zeke's  Islands,  '75,  i,  90,  ii,  99. 

1875-76.  An  apron  of  timber,  brush,  and  stone,  from  Federal  Point  jetty  to  Zeke's 
Island  (initial  to  closing  New  Inlet),  a  distance  of  4,352  feet:  dredjging  at  Hoise 
Shoe  Shoals  continued,  cut  increased  from  100  feet  to  200  feet  in  width,  and 
from  9  feet  to  12  feet  in  depth ;  dredging  at  Baldhead  Channel,  removal  of  ob- 
structions placed  by  Confederates  in  the  river  channel,  '76,  i,  65, 3108, 309.  314, 315. 

1876-'77.  20,304  cubic  yards  of  stone  placed  by  contract  between  Zeke's  Island  and 
Federal  Point  to  continue  work  of  closing  the  inlet,  '77,  62,  333,  335.  Repairs 
to  the  works  between  Smith's  and  Zeke's  Islands,  '77,  336. 

1877-^76.  40,440  cubic  vards  of  stone  deposited  on  the  dike  closing  New  Inlet,  •78, 
68.  475,  477,  492. 

1878-'79.  Placing  stone  on  New  Inlet  dike  and  dredging  on  Baldhead  Bar,  '79,  80, 
556,  558,  560. 

Described,  '72,  698,  699;  '73.  789,  790,  80&-815;  '74,  ii,  68-72.    Tidal  observations, 
with  diagram,  '76,  i,  318-321 ;  '77.  339.    See  also  historical  sketch,  '76, 1, 321-331. 
Private,  Corporate,  and  State  l^ork. 

The  improvement  of  the  river  between  Campbell's  Island  and  Wilmington  by  em- 
bankments, jetties,  and  dredging,  commenced  by  the  State  government  in  1823 
and  continued  to  1829^  under  the  direction  of  State  Engineer  Hamilton  Fulton, 
•73,813;  '76.1,323,326. 
Projects. 

History  and  description  of,  from  the  commencement  to  1872,  by  Lieutenant-Colonel 
Foster,  '73,  805, 815.  Also  by  Captain  Phillips,  from  commencement  to  1876, 
'76,  i,  321-331.    For  the  original  projects,  see  Private  and  Corporate  Work. 

By  Capt.  Hartman  Bache,  in  18^.  Modifies  plans  of  Mr.  Fulton  and  proposes  sheets 
pile  jetties  at  Eagle  Island,  the  Northwest  branch,  and  six  other  places  below 
Wilmington,  '73,  813,814. 

By  commission  and  board  of  river  and  harbor  improvements,  in  1853,  for  protection 
of  Baldhead  Point  by  Jetties,  closing  of  openings  through  the  beach  at  Smith's 
Island,  and  a  jetty  at  north  end  of  Zeke's  Island,  '76,  i.  323. 

By  board  of  commissioners,  in  1858,  for  restoration  of  the  old  works  and  jetties  at 
Zeke's  Island,  protection  of  Smith's  Island  beach  by  jetties,  and  provisional 
closing  of  New  Inlet,  '76,  i,  324. 

By  Board  of  Engineers,  in  1871-72,  for  dredging  in  Baldhead  channel,  continuation 
of  work  at  Zeke's  Island  on  present  plan,  continuing  it  across  the  island  and 
into  the  river,  and  closing  New  Inlet  by  pile-work  filled  with  brush  and  loaded 
with  stone;  su8i>ension  of  work  on  jetty  and  beach  protection  at  Baldhead 
Point,  '73,  rt02. 
Secretary  of  l¥ar. 

Commissions  of  1853  and  1858  appointed  by,  '73,  807, 809. 
Surveys. 

Summary  and  history  of,  from  1733  to  1872,  by  Lieutenant-Colonel  Foster,  '73, 
804-815,  and  by  Captain  Phillips  to  1876,  '76, 1,  321-331. 

1877.  Under  direction  of  Msjor  Craighill  by  Henry  Bacon,  at  various  places,  '77, 
337 ;  '79,  475, 479. 

Maps. 
History  and  list  of,  from  173:)  to  1872^  '73,  804-815.    Sketch  of  obstructions  placed 

in  the  river  by  Confederates,  '76,  i,  330, 
1878.  Showing  channels  near  r^ew  Inlet  and  the  proposed  new  cut,  '78,  476. 
Sketches  of  the  dam,  '78»  478. 
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CAPE.  WOVIjWIBATVLBU  HABBOB,  OBEO.— Examination  of. 

Commerce. 

Jnstifioation  of  improvement,  '79, 1799. 
Statistics,  '79,  1799. 

Chief  of  Enqinsbrs. 

Reports,  '78,  139;  '79,  183. 
Engineer  in  Charge. 

Maj.  J.  M.  Wilson,  '78,  138;  '79,  180, 183.    Report,  '79,  1796. 

R.  A.  Habersham,  '79,  1796.    Report,  '79,  1799. 
Estimates* 

3y  R.  A.  Habersbam,  1879,  for  breakwater  9,900  feet  long,  $11,462,487;  for  a  break- 
water  4,900  feet  lohg,  #4,606,132,  '79, 1798, 1801 ;  for  a  breakwater  600  feet  lonir 
at  harbor  north  of  the  cape,  |656,251,  '79,  1798, 1801, 1802, 
Physieal  Characteristics. 

Description  of,  '79,  1796, 1797, 1799, 1800, 1802. 

Tides  and  fogs,  '79,  1797, 1801. 

Direction  of  prevailing  winds,  '79,  1800. 
Plans. 

By  Major  Wilson,  1879,  for  a  breakwater  9,900  feet  long^  to  form  a'  harbor  of  refuge, 
'79,  1798, 1801.  Recommends  breakwater  north  of  cape  instead  of  south,  600 
feet  long,  affording  50  to  100  acres  of  anchorage,  '79,  1798, 1799, 1801, 1802. 

8arveys. 

1878.  Examination  ordered,  and  in  progress,  to  ascertain  its  adaptability  as  a  harbor 
of  refuge,  '78,  139. 

1879.  Completed  by  R.  A.  Habersham,  '79,  183, 1796. 


R  OBEOOBT9  OBEO.— Examination  of. 
(See  also  Pacific  Coast,  Harbor  of  Refuge.) 

En^neers. 

Cbikf  of  Engineers. 

Reports,  '77,  123. 
Board  of  Engineers. 
Of  the  Pacific  coast  met  in  August,  1876,  to  '^  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view,  of  establishing 
a  breakwater  and  harbor  of  rei^ge."    The  board  consider  that  a  safe  harbor 
^  mile  square  could  be  made  at  Cape  Gregory.    Report,  '77,  1055. 
(Lieut.  Cols.  Alexander,  Stewart,  and  Williamson,  and  Mi^or  Mendell.) 
Estimates. 
By  Board  of  Engineers,  for  breakwater,  |3,710,168,  '77,  1059. 


CATAITBA  BITEB,  N.  C— Examination  of. 

Commerce. 

Benefit  of  improvement  to  commerce,  '76,  i,  372,373. 
Statistics  01  conmierce,  '76,  i,  372,373. 
Engineers. 
Chief  of  Engineers. 

•76,1,69;  '79,95. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  C.  E.,  '76,  i,  68.    Report,  '76, 1,  367. 
Capt.  C.  B.  PhilUps,  '79,  88. 
Estimates. 

By  S.  T.  Abert,  1875,  for  locks,  dams,  and  dredging,  $1,346,900,  '76^  i,  375. 
Piiysical  Cliaracteristics. 
Description  of,  '76,  i,  367, 368, 372, 374. 
Table  of  distances  and  levels,  '76,  i,  369,370. 
Plans. 
By  S.  T.  Abert,  1876,  for  lateral  dams  and  removal  of  obstructions ;  not  recom- 
mended.   Ivor  slack-water  navigation  by  means  of  locks  and  dams  considered 
too  costly.    Recommends  surveys  before  determining  plans,  '76,  i,  374, 375. 
Surveys. 
1824.  From  Moore's  Shoals  to  State  line,  by  H.  Fulton,  '76,  i,  368. 
1875.  Examination  by  S.  T.  Abert,  from  South  Carolina  line  to  Old  Fort,  N.  C,  '76, 

i,  69, 367. 
1879.  Survey  ordered,  '79,  95. 
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CATHABfCEt  ]IE*--6iirT6y  ordered  by  mek  of  Hafoh  3, 1879,  '79^  Sft. 


CEDAR  BATCH  BAR  (Oalveston  Bay),  TEX.— Sitrvst  or. 

Commerce. 

Importance  of,  '75,  i,  943, 944. 
Statistics,  '75,  i,  942,94a 
En^neers. 
Chief  of  Engineers. 

Reports,  '75,  i,  80. 
Engineer  in  Charge.  • 

Capt.  C.  W.  HoweU,  1875,  '75,  i,  79.    Eeport,  '75,  i,  941. 
Assistant. 
R.  B.  Talfor,  '75,  i,  929. 
Efttlmaies.    (See  Plane.) 
Physical  Characteristics.  • 

Description  of,  '75,  i,  942. 
Plans. 
By  Captain  Howell,  1874,  for  a  channel  100  feet  by  5  feet  acrosa  the  bar;  estimated 
cost,  $5,756,  '75,  i,  942. 

Sarreys. 

1874.  By  R.  B.  Talfor  of  bar  in  Galveston  Bay  near  mouth  of  the  San  Jacinto  BlTer, 
'75,  i,  80. 


CEDAR  CITYf  MO.— (See  Missouri  River.) 


CEDAR  KEYS  HARBOR,  FLA.— Improvement  of. 


A  ppropriatioms. 

1872,  all 


otment  for  survey...  $3,750,  '73,  723. 

1872 7, 500, '73,  67 :  '74,1,75. 

1875 15,000,  '75,  i,  80. 

1876 10,000,  '76,  i,  72. 

1878 20,000,  '78.79. 

1879 15,000,  '79,  101. 

Total  to  1879 $71,250 

Statements  of  appropriations,  '79,  814. 
Commerce. 

Ldmited  importance  of  commerce,  '73,  722, 726. 

Statistics,  '73,  725 ;  '78»  589j  '79,  813. 
Contracts. 


Year. 


1874.. 
1875.. 
1877.. 


Contnotor. 


J.  £.  Slaughter 

...do 

....do 


Contxact  foi>— 


Dredging,  at  98  oentsper  cabio yard 

Dredginl;,  at  00|  and  fn  oenta  per  cabio  yard. 


'76,  li,  7. 

'76,1,493;  '77,412. 
'78,589. 


Abstracts  of  bids,  '74,  i,  895;  '75,  ii,  8;  '77,  413;  '79,  814. 
En^neers. 
Chief  of  Etvoineers. 

Reports, '72,  64;  '73,67;  '74.1,75;  '75,i,80;  '76,1,71;  '77,70;  '78,79;  '79,101. 
Engineers  in  Charge. 
Col.  J.  H.  Simpson,  1872,  '72.  64 ;  '73.  66. 
Lieut.  Col.  W.  F.  Raynolds,  1873,  '73,  66. 

Capt.  A.  W.  DamreU,  1873  to ,  '73,  66.    Reports,  '73,  721 ;  '74,  i,  895;  '75.  ii, 

7;  '76,  i,  492;  '77,  412:  '78»  589;  '79,  812. 
Assistants. 
6.  Jaenicke,  '73,  721.    Report,  '73,  723. 
C.  F.  Geisineer,  '73,  721. 
Estimates.    (See  Plans.) 
Financial  Statements. 
•73,  723;  '74,  i,  75;  '75,  i,  80;  '76,  i,  72;  '77,  70;  '78»  79;  '79,  101. 
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€£DAR  BBirS  HARBOR,  FI^.— Continued. 


Opcrattons. 


Year. 

Dredging. 

1872 -*73 

Oub,yd», 

1873-74 

1874-75 
1875-76 
1876-77 

e,'eoi 

24,045 

1877-78 
1878-79 

14,221 

24,748 

Surrey  made , 

Work  snapended ;  ftuida  not  auffloieiit 

Channel  cut  1, 860  feet  by  60  feet  by  12  feet 

Channel  completed  throngh  onter  bar 

Work  suapended  for  lack  of  funda 

Channel  80  feet  br  11^  feet  between  Depot  Key  and  Way  Key 
Channel  200  feet  Sy  11^  foot  through  middle  ground..... 


Seference. 


'73,67. 
•74,  i,  75. 
'76,1,80,IL7. 
76,  i,  72,  «3. 
•77,70,412. 
'78,  70, 580. 
79,101,818. 


History  of  operations,  '79,  812. 

PliYfllcal  €liaraeicrtatics. 

Description  ol  '73,  721,722,724,785;  '78.  813. 

Soundings  and  tide  obseryations,  '73,  724. 
Plans. 

By  6.  Jaenicke,  1873.  Ist,  for  dredging  channel  12  feet  deep  and  150  feet  wide  from 
the  12-foot  curve  outside  to  the  same  inside ;  estimated  cost,  $17,922,  '73, 722, 726. 
2d,  for  channel  same  width  and  depth  as  foregoing  across  the  bend  of  the  river 
below  and  to  the  westward  of  Harbor  Key ;  estimated  cost,  $115,578,  '73,  722, 
726. 
Projects. 

By  Captain  Damrell,  l^'TS,  for  dredsing  a  channel  100  feet  wide  by  10  feet  deep 
across  the  bend  at  the  proposed  line ;  estimated  cost,  |E}7,510,  '73, 721, 722  j  '75, 
i,  80,  ii,  7.  Modified  to  channel  200  feet  wide  and  improving  channels  inside  of 
Sea  Horse  Key,  and  at  the  bend  between  Depot  Key  and  Harbor  Key,  '75,  ii,  7 ; 
'76,  i,  72,  493.  For  channel  through  Middle  Ground  200  feet  long  by  rO  leet 
wide  and  10  feet  deep,  '78,  58l\  For  removal  of  the  wreck  of  the  steamer  Get- 
tysburg, '79,  lOl,  813. 
Sarveys* 

1872.  Ordered,  '72,  64.    1873.  Completed  by  G.  Jaenicke,  '73,  67»  721,  723. 


CHABENTON  CANAI^*  I.A.-fiurvey  ordered  by  act  of  March  3, 1879,  '79, 112. 


CHABliES  BITEB,  MASS.— SinivBT  of. 

CoBiinerce. 

Statistics,  '79,  293,  294. 
Enirtneers* 

CHIEF  OF  EKGUniBBS. 

Reports,  '78,  46 ;  '79,  52. 
Enqikkxr  in  Chabge. 

Lieut.  CoL  G.  Thorn,  '78»  46 ;  '79,  52.    Report,  '79,  290. 
Assistant 
R.  A.  Shailer, '79,  291.    Report, '79,  292. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 
Description  of,  '79,  291,  292. 
Rise  and  faU  of  tide,  '79,  291,  292. 
Plans. 
By  K.  A.  Shailer,  1879,  for  dredgioff  a  channel  100  feet  wide  by  6  feet  deep  from 
Western  avenue  bridge  to  Market  street  bridge.    Also  a  channel  75  feet  wide 
and  3  feet  deep  from  Tatter  point  to  head  of  ti&- water ;  es^umated  cost,  170,000, 
'79,  292,  293. 
By  Lieutenant-Colonel  Thom,  1879,  for  dredging,  the  same  as  above,  with  the  addi 
tion  of  a  channel,  fh>m  mouth  to  Western  avenue  bridge,  JUO  feet  wide  by  7  fee^ 
deep;  estimated  cost,  |85,000,  '79,  291. 
Sarveys. 
1861.  From  mouth  to  Western  avenue  bridge,  '79,  290. 

1878.  Ordered  and  in  progress,  '78,  46. 

1879.  By  R.  A.  Shailer,  tp  the  head  of  tide-water,  '79,  52,  290. 


120  INDEX   OF 

CHARLESTON  HARBOR,  S.  €•— iMPBovaMKNT  of. 

Appropriatioiis. 

1852 $50,000.    Act  of  August  30, 1852, 

1871 13,000,  '71,  69. 

1872 38, 700, '72,  651 ;  '76,372. 

1873 5.000, '73.68. 

1874.: 18,000, '74,  i,  77. 

1875 10,000,  '75,  i,  83. 

1876 10,000,  '76,  i,  69. 

1878 200,000,  '78,77,544. 

1879 200, 000, '79,  96. 

Total  to  1879 1544,700 

List  of  appropriations,  '76,  371. 
Commerce. 
Of  the  city  of  Charleston,  '71,  584 ;  '78,  i,  551, 552.    Benefited  bjr  the  work,  '71, 584. 
The  commercial  interests  discassed  by  the  president  of  the  city  chamber  of  com- 
merce, '  78,  551. 
Commercial  statistics,  '71,  584 ;  '73,  732 ;  '77,  372 ;  '78,  551 ;  '79,  736. 
Contracts. 


Name. 

For— 

Work  done. 

Year. 

1 

No. 
5 

1 

4 
3 

1 

6 

QQ 

Beferenceo. 

1871.. 
1872.. 

Benjamin  Haillefert . . 
...T/.do 

BemoTing  wrecks  of  Ato  vessels. . 
Bemoving  monitor  Patapsco  to  25' 

water. 
Bemoving  three  wrecks  to   2Xy 

water,  one  to  T. 
Bemoving  wrecks  and  125  feet  of 

jetty  to  20'. 
Bemoving  monitor  Keokuk  to  15' 

water. 
Bemoving  stone  from  rained  Jetty 
do 

0.yds, 

2.8d3 

1,878 
2,500 

'72, 651. 
»72,  652. 

1872.. 

do 

'73,  727. 

1872.. 

Jftfll  G-HfRn ....,r 

'73,  727:  '75,  ii,  28; 

1873.. 
1874.. 

Bei\jamin  Maillefert . . 
do 

'76,  i,  430. 
'73,  727. 

'75.  iL28:  '76.  L  430. 

1874.. 

David  Symons 

'75,  il,  28 :  *7e,  1,  430. 

Bangs  &  Dolby 

Fonndation  anron  for  north  lettv . . 

'79,  732. 

Abstracts  of  bids,  '73,  731;  '75,  ii,  28;  '79,  735. 
Abstract  of  oontractfl,  '73,  731;  '79,  736. 
Extract  from  specifications  for  jetty  apron,  '79,  732. 
Engineers. 
Chief  op  Engineers. 
Reports  to  Secretary  of  War,  concurring  in  views  of  Board  of  Engineers  on  Lieut. 
Col.  Gillmore's  project  for  permanent  jetties,  '78,  553.    Reports,  '66,  i,  3 ;  '70, 31, 
63;  '71,  69;  '72,  64;  '73,  68;  '74,  i.  76;  '75,  i,  82;  '76,  i,  69;  '77,  66;  '78,  76; 
'79,  95. 
Board  of  Engineers. 
Convened  4pril  24,  1878,  and  presented  preliminary  report,  concurring  in  Lieu- 
tenant-Colonel Gillmore's  views  as  to  the  practicability  of  the  jetty  system,  for 
improvement  to  a  depth  of  21  feet  at  mean  low-water  on  the  bar,  at  a  cost  of 
$1,800,000  to  $3,000,000.    Report,  '78,  571. 
(Colonel  Tower  and  Lieutenant-Colonels  Wright,  Newton,  and  Gillmore.) 
Engineers  in  Charge. 

Maj.  Q.  A.  Gillmote,  1870  to  ,  '70,  63;  '71,  69.     Instructions  to  Captain 

Ludlow,  '71,  580.  .  Report  and  project  for  permanent  jetties,  '78,  554.  Reports, 
•71,  578;  '72,  651;  '73,  728;  '74,  ii,  3;  '75,  ii,  28;  '76,  i,  430;  '77,  369:  '78.  543; 
'79,  732. 

AfiSISTANI^ 

.     Capt.  WiiUam  Ludlow,  1870  to  1872,  '71,  69;  '73,  68.    Report,  '71,  580. 
Assistants  Eppley  i^nd  Guerrero,  '71,  584. 
Capt.  D.  P.  Heap,  J872  to  1873,  '73,  68;  '74,  i,76. 
Lieut.  F.  A.  Mahan,  1373  to  1874,  '74,  i,  76. 
Capt.  J.  W.  Cuyler,  1874,  '74,  i,  76.    Report,  '74,  ii,  4. 

Capt.  J.  C.  Post,  1874  to -,  '74,  i,  76.    Reports,  '77,.369;  ^78,  546;  '79,  736. 

George  Daubeney,  1878,  on  current  observations,  '78^  544. 
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CHABIiESTOHr  HARBOR,  S.  €.— Continned. 


Esdmates. 

Tew. 

By- 

For— 

Amount. 

References. 

1871.. 
1871.. 

Captaln  Ludlow 

H^ior  GUlmore 
..._.do 

Bempving  wrecks,  126  feet  of  Jetty,  and  dredging 

Beach  Channel. 
do 

$100,750 

75,700 

13,000 

6,000 

10,000 

25,000 

10,000 

5.000 

1,800,000 

4, 278, 000 

'71,584. 

^1,69,70,570. 
*73,  731. 

1873.. 

BemoTlng  wrecks  in  Beach  Channel  and  dredging 

Removing  75  feet  of  jetty  in  Beach  Channel 

Removing  50  feet  more  of  jetty  in  Beach  Channel 
Additional  dredsincr  in  harbor  „,..,,..... 

1873- . 

do 

'73,  781. 

1874.. 

do 

'74,  il,  6. 

1875 

do 

'76,  il,  31. 

1876 

do 

Additional  for  removine  new  shoals. 

'76,  i,  431. 

1877 

do 

Additional  fot  removinic  iettv. 

'77,  370. 

1878.. 

do 

Permanent workH. low lettiea   ...... ........ 

{'78,645.670. 

1878.. 

do 

Permanent  works,  lettles  fall  heiirht 

Original  estimate  for  removing  9  wrecks  and  125  feet  of  jetty  stilted  at  $74,000  to 
176,000,  '73,  68,  727;  '74,  u,  3:  '77,  370.    Exceeded  in  1876  by  $9,700,  '75,  ii, 
30 ;  in  1878  by  $17,000,  »79,  95. 
Expenditureft.    (See  also  Financial  Statements.) 
By  State  of  South  Carolina,  $200,000.    By  city  of  Charleston,  $25,000,  '78,  552.    By 
United  States,  1871-1878,  $93,000,  '79, 95;  $93,700,  '79, 731.    List  of  expenditures 
by  contractor  in  removing  wreck  of  monitor  Patapsco,  '73,  730. 
Financial  Statements. 
•73,  68,  731;  '74,  i,  76,  ii,  5;  '75,  i,  83,  ii,  30;  '76,  i,  69,  431;  '77,  67,  371;  '78,  77, 
545;  '79,  96,  735. 
Legislation. 
Resolution  of  United  States  Senate,  April  25, 1878,  calling  for  inibrmation  regarding 
permanent  works,  '78,  553. 
Operations. 
Suspended  from  1854  to  1870,  '66,  i,  3;  '70,  31,  63. 


11 

Jetty 
removed. 

■ 

Kemaiks. 

Tear. 

1 

CO 

• 

1 

Seferenoea. 

1880-'70-»71 

a  yds. 

L./L 

Cyda. 

»70, 81,  63. 

1871-'72..-. 

5 

4 

4 
1 

Pahnetto  State,  Charleston.  Chicora,  Bea- 
trice and  her  companion. 

Weehawken,  Honsatonio,  Patapsco,  and 
one  other. 

Stono,  Prince  of  Wales,  Jtino,  Keokuk. .. 

1,016  cubic  yards  of  which  were  piled  on 
jetty ;  pier-head  builtj  wreck  Minho. 

Ihnedinns  by  dredge  Henry  Burden  to 
depth  of  12i  feet 

Jetty  removed  to  low-water ;  also  205  lin- 
ear feet  to  2  feet  above  low- water ;  great 
shoalins  in  channel. 

Survey  of  Beach  Channel 

72,  65. 

1872-^78.... 
1873-74.... 

613 

738 
3,376 

2,667 

4,800 

200 

150 

73,  728. 

74,  il,  4. 

1874-'75.... 

75,  ii,  28. 29. 

1875-76 

185 
30 

0,632 
680 

A  few. 

7e,  i,  430. 

7e,  1,  69,  77,  360. 

'78,543. 

1876-'77.... 

1877-78 

1878-79 

North  Jetty  laid. for  4,006  linear  feet, 
height  4  to  5  feet,  under  a  new  project 
for  improving  entrance. 

79,  96.  731. 

Pbysical  Characteristics. 

Of  harbor  described j  with  list  of  wrecks  foiming  obstructions  to  navigation,  '71, 
581.  Of  Beach  Channel,  '74,  ii,  4;  '76,  i,  431 ;  '78,  546,  550.  Of  channels  and 
bar,  '78^  544;  described  and  discussed  by  Lieutenant- Colonel  Gillmore,  '78, 555. 
Table  of  mean  low-water  depths  in  channels,  1821  to  1877,  '78,  557.  Capacity 
of  tidal  basin,  '78,  557.  Reference  made  to  report  of  commission,  headed  by 
Professor  Bache,  U.  S.  C.  8.,  rendered  in  1852,  '71,  583;  '78,  555.  Marls  from 
borings,  '79,  737  ;  analysis  of  same,  '79,  739. 
Private  and  Corporate  Work. 

The  city  authorities  of  Chai'leston  contracted  with  Benjamin  Maillefert  to  dredge 
main  ship  (Pumpkin  Hill)  channel  to  20  feet  at  mean  high-water,  or  15  feet  at 
mean  low-water,  '74,  ii,  5;  '75,  ii,  29.  Report  on  this  channel,  comparing  it 
TTith  Beach  Channel,  '75,  ii,  30.  No  perceptible  improvement  after  a  year's 
work,  '76,  i,  430. 

By  State  of  South  Carolina  and  city  of  Charleston,  '78,  552. 
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Projects* 

By  Captain  LucUow  and  Mi^or  (Mllmoie,  in  1870,  for  lemovinff  ivrecks,  135  linear 
feet  of  Bowman's  Jetty,  and  dredging  Beach  Channel,  '75,  579;  '72,  652.  Mod- 
ifications of  this  pnject,  '74,  i,  76,  ii,  3,  4,  5;  '75,  i,  82,  ii,  29;  '77,  67. 

By  Lieatenant-Colonel  Gillmore,  in  1878,  for  two  jetties,  of  riprap  stone  on  mat- 
tresses, with  a  ^  to  f  mile  gap  on  bar,  between  them,  *78,  545;  details  discnssed, 
'78,  558;  estimated  cost,  f  1,800,000  to  $3,000,000,  '78^  571;  approved  by  Board 
of  Engineers,  '78^  571 ;  described,  '79,  732. 
8iirve|r8. 

Examination  or  survey  commenced,  *70,  63;  for  which  13,000  was  allotted,  '71,  580. 
Survey  of  Beach  Channel,  '78^  543,  547.  Current  observations  in  Beach  Chan- 
nel, '76^  i,  431 ;  along  North  Channel,  '78^  544 ;  '79,  731. 

Borings  on  Charleston  Bar,  '78^  543,  546;  '79,  96,  731. 

IfAPS. 

Sketeh  of  approaches  to  Charleston  Harbor,  '66^  i. 
Plan  and  sections  of  Bar,  '78^  570. 

Two  maps  showing  site  and  8eoti<m  of  tiie  north  jetty,  '79,  734.    Shetoh  showing 
mattress  used  in  the  north  jetty,  '79,  736. 

[S.  O.  L.  P.] 


CHABLBVOIX  HABBOBf  RIICB.— Ihprotbmknt  of. 

A  ppropriatlons. 

1876 110,000,  '77,  105. 

1878 12,000,  '7a  laO,  1200. 

1879 9,000,  '79,161,1600. 

Statement  of  appropriations,  '79,  1600. 
Commerce. 
Not  required  as  a  harbor  of  refuge,  '69,  29,  78;  '73,  283;  '76^  ii,  522.    Commercial 

importance,  '69,  79;  '73,  282,  S33. 
Statistics,  '69,  80;  '73,  283,  285;  '77,  U,  901;  'Ta  1200;  •79,  1598. 
€«Btract9. 
1H77.  Carkin  &,  Stickney,  materials  and  labor,  '77, 901,  902.— 1878.  Carkin  &  Stick- 
ney,  pier  extension,  '79,  1598.— 1878.  Hervey  S.  Dale,  pier  extension,  '79,  1597, 
1600. 
Abstracts  of  bids,  '77,  902;  '79,  1600. 
Abstracts  of  contracts,  '77,  902. 
Doc H  ments*    (Not  published  in  reports. ) 

Ex.  Doc.  No.  164,  43d  Cong.,  2d  Sees.,  mentioned,  '76,  ii,  522. 
Eniffineers. 
Chief  of  Enginsers. 

Reports,  '69,  29;  '73,  40;  '76;  i»  108;  '77, 106;  '78^  lid|  '79^  161. 
ENonnBERs  iv  Charge. 
M%).  J.  B.  Wheeler,  1869.    Beport,  '69,  78. 

M^.  S.  M.  Mansfield,  1873  te .    Beporia,  '73,  281;  '76»  ii,  522;  '77,  901 ;  '7% 

1199 ;  '79,  1597. 
Assistants. 
W.  T.  Casgrain.    Beport,  '69,  78. 
C.  M.  Wells.    Beport,  '73,  284. 
J.  C.  Nettleton,  '73,  285. 
Estimates. 
By  Assistant  W.  T.  Casgrain,  $196,044.14,  '69,  78,  82. 

By  Capt.  S.  M.  Mansfield,  1873,  $192,780,  '73, 283.  In  1875-^6,  |186,000;  $^,303.60, 
•76.  ii,  523. 

Financial  Statements* 

'77,  105,  902;  '78^  120,  1200;  '79, 161, 1600,  » 

legislation. 

Sixteen  sections  of  land  granted  by  the  legislature  of  Miohigan  in  aid  of  the  im- 
provement, '73,  282. 
Operations. 

1872-73.  Crib  pier,  north  side  460  feet  lon^.  south  side  80  feet  long,  built  by  the 
people  of  Charlevoix ;  snperstmotnTe  bnilt  by  l^e  State.  Dredging  14,000  cnbio 
yards,  '73,  282,  285. 

1877-^8.  South  pier  extended  190  feet;  159  feet  of  brush-work;  old  pier  partiallj 
refilled  with  stone;  dredging  83,436  cubic  yards,  '78, 119, 1199, 1200. 
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Operatioiis — Continued. 

1878-79.  North  pier  extended  150  feet,  sonth  pier  100  feet ;  old  pier  reballasted,  '79, 
161,  1597.    History  of  operations.  '79,  19U8.     Crib-work  compared  with  pile* 
work.  '73,  287;  '76,  ii,  522.    Metnod  of  constructing  proposed  pile-work,  '73, 
284. 
Physical  Cliaracteristies. 

General  characteristics  of  Charlevoix  Harbor  and  vioinityi  '69,  78;  '73,  281.    Nat- 
ural advantages  of  harbor,  '73,  284. 
Plans. 

By  Assistant  W.  T.  Casgrain,  1868,  for  two  parallel  crib  piers  100  feet  apart  to  14 
feet  of  water,  each  672  feet  long ;  also  to  connect  east  end  of  the  south  pier  with 
base  of  sand  nills  by  crib- work,  160  feet;  dredging  in  channel  to  12  feet  of  water, 
2,466  linear  feet  of  revetment;  estimated  cost,  $198,044.14,  '69,  80, 81, 82. 

By  Capt.  S.  M.  Mansfield,  1873,  for  crib  pier  extension:  north  pier  500  linear  feet, 
south  pier  if  necessary,  channel  widened  to  150  feet ;  estimated  cost,  $192,780, 
'73,  262, 284. 

By  Assistant  C.  M.  Webb,  1873,  for  pier  extension :  north  pier  450  linear  feet,  by  pile- 
work,  south  pier  575  feet,  50  feet  crib  pier-head  for  both  piers;  completion  of 
crib- work  on  north  side  now  partially  built ;  pile  revetment  and  dredging,  '73, 
284,285. 
Projects. 

By  Mi^.  S.  M.  .Mansfield,  1875-^6,  for  pier  extension,  by  crib-work,  on  north  side, 
925  linear  feet  to  20  feet  of  water,  south  pier  625  linear  feet  to  12  feet  of  water, 
2,550  linear  feet  of  pile  revetment,  and  dredging  in  channel  to  a  depth  of  12 
feet;  also  removal  of  old  north  pier;  estimated  cost,  $186,000,  '76,  ii,  523. 
Modification  of  above  to  meet  present  requirements:  north  pier  to  12  feet  of 
water,  600  linear  foet,  south  pier  550  linear  feet,  removal  of  old  north  pier,  and 
dredging;  estimated  cost,  $91,303.50,  '76,  ii,  523.  . 
State,  Private,  and  Corporate  Work.    (See  Legislation.) 

^000  expended  in  construction  of  a  pile  pier  in*  1865,  extending  900  feet  into  the 
lake  to  a  depth  of  20  feet  of  water,  and  affords  ample  accommodation  for  present 
flipping  interests.  Attempt  to  open  a  out  across  sand  beach ;  work  abandoned 
as  t(K>  expensive,  '69,  79, 80.  Cut  made,  crib  piers  built,  dredging  to  11  feet  of 
water  in  river,  '73,  SS2. 

fl  n  vvr  A  v  A- 

1868.  By  Assistant  W.  T.  Casgrain.    Report,  '69, 78. 

1873.  Examination  under  direction  of  Ma^'  8*  M.  Mansfield,  '73,  40, 281.  Memoranda 
of  soundings,  '73,  281,282;  '79,  1809,1600. 


CHABLOTTC   HABBOB  AND   PEASE   GBEEK,   FLA.— Survey 

ordered  by  act  of  March  3,  1879,  '79,  106. 


CHABIiOTTE  HABBOB,  nOUTH  OF  GElfESEG  BITEB,  N.  V. 

IMPROVXMKNT  OF. 

Appropriations. 

1028  (survey) $300  00.    Act  of  May  23. 

1829 10,000  00^ 

1830 13,3.%  00 

1831 16,670  00 

1832 16,000*00 

1833 15,000  00 

1834.: 20,000  00 

1835 ?      2,390  00 

IH-JB 20,000  00  ^'66;  Ui,  3a 

iai7 10,000  00 

ld38 25,000  00 

1844 10,000  00 

1852 20,000  00 

1853 176  10 

1864,  aUotted 25,000  00 

1866 76,607  30 

1868,  allotted 1, 100  00,  '69,  22.    Act  of  July  25. 

1869,  aUotted 1,000  00,  '69,  23.    Act  of  April  10. 
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Appropriations — Continned. 

Itt70 fl-2,000  00, '70,  53, 

1871 10,000  00,  '71,50. 

1875 5,000  00.  '75,  i,  59. 

1878 1,000  00,  '78,  132. 

1879 1,000  00, '79,  175. 

Total  to  1879  ..  ..$310,578  40 

Total  to  and  including  1875,  according  to  reports,  $308^78 AO.    According  to  H. 
Doc.  120,  Uib.  Cong.,  Ist  Sess.,  |307,178.40. 

Commerce. 

Justification  of  improvement,  '66,  Hi,  30;  '67,  241;  '68,  249. 
Charlotte,  the  port  of  entry  for  Rochester,  '69,  179. 

STATI8TIC6,  '66,  iil,  30,  iv,  161;  '69,  179;  '70,  203;  '71,  228;  '72.253;  '73,259; 
•74,  i,  249;  '75,  i,  331 ;  '76.  ii,  582;  '77,  978;  '78,  1274;  '79, 1728. 
C  o  D  t  r &e  ts 
1866.  With'  Rohert  Allen,  for  materials,  '66,  iv,  166.    With  Syracuse  Iron  Works, 
for  materials,  '66,  iv,  166.    With  Thomas  Parsons,  for  materials,  '66,  iv,  166.— 
1867.  With  Thomas  Parsons,  for  materials,  '67,  243.    With  W.  Burke  &  Co., 
for  materials,  '67,  243.    With  Jenninss  &  Hart,  for  lahor,  '67,  243.    With  R. 
Gorsline,  for  labor,  '67,  243. — 1872.  With  James  McLean,  for  materials  and 
labor,  '72,  253. — 1875.  With  Hunter  &  Cunningham,  for  materials  and  labor, 
•75,  i,  331. 
Abstracts  of  bids,  '66,  iv,  164,  165;  '67,  245;  '72,  254 ;  '75,  i,  332. 
Abstracts  of  contracts,  '66,  iv,  166;  '67,  243;  '72,  255;  '73,  360;  '75,  i,332. 
Engineers. 
Chief  0£'  £nqinesb8. 
Reports.  '66,  i,  4,  ii,  39,  41,  iii,  16,  30;  '67,  32:  '68,  45;  '69,40;  '70,  62;  '71,50; 
•72,  46;  '73,  47;  '74,  i,  54;  '75.  i,  58;  '76,  i,  110;  '77,  117;  '78,  132;  '79, 175. 
Transmits  estimates  for  the  deepening  of  lake  harbors,  '67,  252. 
Engineers  in  Charge. 

Capt.  T.  W.  Maurice,  1828,  '74,  i,  247. 
Capt,  A.  Canfield,  1842,  '74,  i,  248 ;  '76,  ii,  584. 

MsJ.  W.  Tumbulli  1853-1856.     8.  Doc.  42,  35th  Cong.,  Ist  Sess.,  pp.  3,  22,  138. 
Maj.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  fiiess.,  p.  138. 
Capt.  J.  A.  Tardy,  1865-1867,  '66,  i,  4,  ii,  41,  iii,  15.    Reports,  '66,  i,  51,  iv,  161, 164. 
Lieut.  Col.  C.  E.  Blunt,  1867-1869,  '67,  32.    Reports,  '67,  240,  243,  245 ;  '68,  249. 
Maj.  M.  D.  McAlester,  1869,  '69,  170;  '76.  ii,  584. 
Maj.  F.  Harwood,  1869,  '69,  170;  '76,  ii,  585. 

Maj.  N.  Bowen,  1869-1871,  '69,  170.    Reports,  '69,  178;  '70,  202:  '71,  228. 
Maj.  John  M.  Wilson,  1871-1876.   Reports,  '72, 252;  '73, 359;  '74,  i,  247 ;  '75,  i,  330. 
Maj.  Walter McFarland,  1876.    Reports,  '76,  ii,  582;  '77,  978;  '78, 1273;  '79, 1727. 
Estimates.    (See  also  Projects.) 
By  Major  TumbuU,  1853,  for  repairs,  $24,000,  '76,  ii,  584. 
By  Lieuienant-Colonel  Blunt,  for  deepening  harbor  at  mouth  of  Genesee  River, 

125,000,  '67,  258. 
By  Major  McFarland,  for  rebuilding  superstructure,  $45,000,  '79,  1728.    Excess  of 
appropriations  over  estimates  accounted  for,  '74,  i,  249. 
Financial  Statements* 
•67,  3:^;  '68,  45,  249;  '69,  40,  179;  '70,  52,  202;  '71,  50,  228;  '72,  46,  253;  '73,  47, 
359;  '74,  i,  54,  249;  '75,   i,  59,  331;  '76,  i,  110,  u,  582;  '77,  187,  979;  '78,  132, 
1273;  '79,  175,  1728. 

Operations. 

1829-'33.  Construction  of  east  and  west  piers  2,407  feet  and  2,305  feet  in  length,  re- 

spectivelv  '74  i  247 
1833-^M.  Piers  extended  to  length  of  2,876  feet  each,  '74,  i,  247. 
1842.  60  feet  of  both  piers  carried  away.  '74,  i,  248. 

1852-'53.  Repairs,  condition  of  piers.     S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  138. 
1857.  East  pier  is  2,034  feet  long,  west  pier  1,943  feet  long. .  S.  Doc.  42,  35th  Cong., 

1st  Sess.,  p.  138. 
1864-65.  Repairs,  east  pier  2, 400  feet  long;  condition  of  piers,  '66,  1,  51. 
1865-'67.  Repairs  to  west  pier,  '66,  ii,  39,  iv,  161  j  '67,  32,  240. 
1867-'69.  Repairs  in  general,  '68,  45,  249 ;  '69,  40.  179. 
1369-70.  Repairs  completed ;  east  pier  2,345  feet  long,  west  pier  2,454  feet  long,  '70, 

52,  202. 
1870-71.  Superstructvire  raised ;  2  cribs  (60  feet)  sunk  in  extension  of  east  pier, 

'71,  50,  228. 
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If.  Y. — Continued. 

Operations — Continned. 

1871-77.  Repairs :  east  pier  2,450  feet  long  and  west  pier  2,700  feet  long,  '72,  46, 
253;  '73,  47,  259;  '74,  1,  54;  '75,  i,  58,  330;  '76^  i,  110,  ii,  582;  '77,  117,  978. 

1877-78.  No  operations,  '78,  132, 1273. 

1878-79.  Repairs;  east  pier  2,425 feet  long,  '79,  175,  1727. 

Ii^nries  to  piers  by  collisions  and  gales,  '75,  i,  331. 

History  of  operations,  '74,  i,  247;  ^76,  ii,  583. 
Phyfliical  Characteristics. 

^General,  '74,  i,  247.  Shoal  off  outer  rnd  of  east  pier,  '73,  359.  Effect  of  pier  ex- 
tension upon  depth  of  channel,  '74,  i,  247 ;  '7e,  ii,  583.  Advance  of  shore  line, 
'76^  ii,  585. 

PI&BS. 

By  Major  Tnmbnll,  1853,  for  repairs,  '76.  ii,  584. 
By  Lieutenant-Colonel  Blnnt^  for  deepening  harbor  to  14  feet,  '67,  252. 
By  Maj.  Walter  MoFarland,  for  rebuilding  superstructures  of  piers,  '79,  1728. 
Projects. 
By  Capt.  T.  W.  Maurice,  1829,  for  constructiou  of  parallel  piers,  '74,  i,  247. 
For  masonry  superstructure,  1836,  to  supersede  wooden  one ;  Tiltimately  abandoned, 

'74,  i,  247. 
By  Mty.  J.  D.  Graham,  1857,  for  a  general  rebuilding  of  eastern  pier  at  an  esti- 
mated cost  of  $41,084.34.    S.  Doc  42,  35th  Cong.,  Ist  Sess.,  p.  138.         \ 
By  Capt.  J.  A.  Tardy,  1865,  for  repairs  and  dredging  at  an  estimated  cost  of  $75,607.30. 

Increased  by  Lieutenant-Colonel  Blunt  to  $85,607.30,  '66,  i,  4,  51 ;  '67,  33. 
By  Maj.  N.  Bowen,  for  extension  of  east  pier  at  an  estimated  cost  of  $45,000,  '69, 

40,  179:  '70,  203. 
By  Maj.  John  M.  Wilson,  for  repairs  to  cost  $5,000,  '74,  i,  249 ;  '75,  i,  59. 
By  Maj.  Walter  McFarland,  for  annual  repairs  to  piers,  $1,000,  '76,  ii,  582. 
Surveys. 
1828.  By  Capt.  T.  W.  Maurice,  '74^  i,  247. 

1873-74.  Under  direction  of  Maj.  John  M.  Wilson,  '73,  359 ;  '74,  i,  248. 
Haps. 
Of  Genesee  River  Harbor.  '76^  ii,  582. 
Map  of  the  harbor  June  30, 1879,  '79, 1728. 

[C.  C] 


CHATTAHOOGHC  AND  FlilNT  BITERS,  OA.,  AliA.,  AND  FliA. 

Surveys  akd  Improvement  op. 

Appropriations* 

1835,  Chattahooche ^,  000.    Act  of  February  24. 

1874,  Chattahooche  and  Flint ....    25, 000,  '74,  i,  76, 876 ;  '75,  i,  81. 

1875,  Chattahooche  and  Flint ....    25, 000,  '  75,  i,  82. 

1876,  Chattahooche  and  Flint ....    20, 000,  '  76.  i,  73, 495. 
1878,  Chattahooche 18,000,  '78,  170;  '79,  819. 

1878,  Hint 10,000,  '78,  170;  '79,819. 

1879,  Chattahooche 15, 000,  '79,  102, 816, 818. 

1879,  Flint 7,000,  '79,818. 

Commerce* 
Statistics,  Chattahoochee  and  Flint,  '77,  416;  '78,  592;  '79,  616.    Chattahooche, 
'72,  625;  '73,  702.    Mint,  '73,  709;  '79,  821, 
Eng^ineers. 
Chief  of  Engineers. 
KeportB,  '71,  69;  '72,  63,64;  '73,  67,68;  '74,  i,  76;  '75,  i,  81;  '76^  i,  73;  '77,  71; 
'78,80,81,105;  '79,  101,102,142. 
Engineers  in  Charge. 
Col.  J.  H.  Simpson,  1871.    Report,  '72,  584. 

Capt.  A.  N.  Damrell,  in  1873,    Reports,  '73,  699, 707 ;  '74,  i,  896 ;  '75,  ii,  10 ;  '76, 
i,  494;  '77,  415;  '78,  591,  592;  '79,  814, 817,  818. 
Assistants. 
C.  F.  Trill.    Report,  '72,  623. 
M.  J.  Mack.    Report,  '73,  698. 
Walter  Griswold.    Report,  '73,  700. 
H.  A.  Pattison.  '73,707, 
II.  K.  Hodges.     Report,  '73,  708. 
H.  Oladowski,  '75,  ii,  10. 
Powlmtuu  Robinson.    Report,  '79,  818. 
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estimates.    (For  Chattabooche,  unless  otherwise  stated.) 
By  C.  F.  Trill,  in  1872,  for  iminovemeni^  ot  the  river  from  Colambos  to  its  moiath,  at 

Apalochicola,  three  estimates;  Ist,  $464,000;  2d,  faiOf flOO;  3d,  9^18^,  '72,  63, 

585,629-635. 
By  Captain  Damrell,  Walter  Grtswold,  and  M.  J.  Maek,  in  1873,  for  improvement  of 

river  from  Colombos,  Ga.,  to  Chattahoochee^  three  estimates:  tat,  (63,333;  2d, 

$81,914;  3d,  $982,945,  'TS.  700,  704-707. 
By  Captain  Damrell,  in  1873,  for  removal  of  sna^n,  rook,  gravel,  etc.,  and  con- 

stmetion  of  dams,  $145,247.66,  '74,  i,  897.    In  1^9,  to  complete  existing  project, 

$105,000,  and  $5,000  annually  for  maintenance,  '79,  816. 
By  Captain  Damrell  and  H.  K.  Hodges,  in  1873.  for  3-foot  channel  in  Flint  River, 

from  Chattahoochee  to  Albany,  $184,862,  '73,  707, 721 ;  '74,  i.  897.    For  comple- 
tion of  existing  project,  $105,000,  and  $2,000  annually  for  mamtenance,  '79, 818. 
By  Captain  Damrell  and  Powhat«n  Robinson,  in  1879.  for  improvement  of  Flint 

River  from  Albanv  to  Montezuma,  $15,000  to  $15,100,  '79,  819, 820. 
By  Captain  Damrell,  m  1873,  for  improvement  of  Chattahoochee  and  Flint  Riven, 

$3:«),109.66,  '74,  i,  897. 

FioancUil  Statements* 

•72,885;  '73,700,708;  '74,1,76,897;  '75.1,81,11,10;  •76^1,73,495;   '77,71,416; 

•78^  80, 593 ;  '79, 102. 816, 818. 
Operations.    Ox  Chattahoochxe  Rivjbr. 
History  of,  '79,  814. 
1874-^5.  Confined  chiefly  to  Wolfax  Bar.    A  wTe<^,  500  cubic  yards  sand,  gravel, 

and  rock,  a  large  number  of  snags,  sunken  logs,  and  overhanging  trees  removed 

from  above  and  below  the  bar;  275  feet  of  jetty  built,  '75,  i,  81,  ii,  10. 
1875-^6.  Jettyeztended  235  foot;  construction  of  200  feet  of  new  jetty  below  the 

bar  and  380  feet  of  breakwater;  obstructions  removed,  '76,  i,  73, 495. 
1876-'77.  Snags,  etc.,  removed,  jetties  repaired,  extension  of  breakwater  560  feet, 

and  several  shoaJs  improved  by  blasting,  '77,  71,415*. 
1877-78.  Completion  of  4-foot  chjumel  over  Wolfckz  Bar  by  construction  of  shore- 
protection  jetties  and  wing-dams ;  snags  and  logs  removed;  channel  60  feet  by 

4  feet  obtained  by  blasting  rock  on  shoals,  '78;  80, 591. 
1878-'79.  Snags  and  trees  removed,  jetties  repaired,  and  640  feet  of  brush  wing-damB 

built  at  Upatoir  Bar,  '79,  101, 591. 
On  Fulst  River. 
ffistory  of.  to  1879,  '79,  817. 
1875-76.  Obstructions  removed,  '76^  i,  495. 
187(^-77.  Operations  suspended,  '77,  415. 
1877-78.  A  60-foot  by  4-foot  channel  obtained  between  Bainbridge  and  Lambert's 

Island  by  blasting  rock  and  the  removal  of  sunken  logs,  etc.,  '78,  80, 592. 
1878-79.  Completion  of  improvements  at  Lambert's  Island,  Bioad  Axe,  Bryaait's 

Rocks,  Cross  Chute,  and  Red  Bluff,  '79, 102, 817, 
I^hysicnl  f!im.i*sfciCtei*iBti4^*^ 

Of  Chattahooche,  '72,  627 ;  '73,  702.    Of  Flint,  '73,  707,713;  '79,  880. 
Plans. 
By  C.  F.  Trill,  in  1872,  for  the  removal  of  obstructions  between  Columbus  and 

Apalachicola,  '72,  565,633,635. 
By  Captain  Damrell.  Walter  Griswold,  and  M.  J.  Mack,  in  1873,  for  improving  the 

river  between  Cattahoochee,  Fla.,  and  Columbus,  Ga.,  by  removal  of  obnruc- 

tions,  and  deepening  and  widening  the  channel,  '73,  700,704-707. 
Private  and  Corporate  Work. 
Indifferent  results  obtained  from  appropriations  from  the  State  of  Georgia  prior  to 

the  war,  '72,  627. 
Projects. 
By  Captain  Damrell.  in  1873,  for  4-foot  channel  in  Chattahoochee,  by  removing 

ooBtmctions,  ana  straightening  and  widening  channel,  '73,  700;  '74,  i,  897. 
By  Captain  Damrell,  in  1873,  for  3-foot  channel  in  the  Flint  Riven  below  Albany, 

by  blasting,  dredging,  wing-dams,  etc.,  '73,  707;  '74,  i,  897.    In  1879,  removal 

of  obstructions  from  Albany  to  Montezuma,  '79,  819. 
Surveys.    Of  Chattahooghvx  River. 
Early  attempts  at,  '72,  627. 
1871-'72.  By  C.  F.  Trill,  under  direction  of  Colonel  Simpson,  from  Columbus  to 

Eufaula.    Reports,  '72,  584, 623. 
1872.  By  Walter  Griswold  and  M.  J.  Mack,  under  direction  of  Colonel  Simpson  and 

Captain  DamroU,  from  Eufaula  to  its  mouth  at  the  Junction  with  the  Flint, 

'73,699,700. 
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§arFeys — Continaed. 
1878-^79.  Under  diioetion  of  Capt.  William  R.  King,  above  Columbus,  '78^  105 ; 

'79,142. 
Of  Flint  River. 
ISTd-'Td.  By  H.  K.  Hodges  and  H.  A.  Pattison,  under  direction  of  Colonel  Simpson 

and  Captain  Damrell,  from  Chattahoochee,  Fla.,  to  Albany,  Ga.    Reports,  '73, 

707,708. 
1878-^9.  By  Powhatan  Robinson,  tmder  direction  of  Captain  Damrell,  from  Albany 

to  Montezuma.    Reports,  '79,  618, 820. 


CHEpOTGAN  HABBOB,  HUGH.— Improyxment  of. 
Ai^l»ropviatioii9. 

1871 |10, 000, '71,  43. 

1872 15,000, '72,  40. 

1873 15, 000, '73,  40. 

1874 15,000,  '74,1,46. 

1875 15,000,  '75,  i,  51. 

1876 10,000, '76,1,  104. 

1878 8,000, '78,  127,1288. 

1879 3, 000,  '79,  160, 1667. 

Total  to  1879...  $91., 000,  '79,  1667. 
Commeree. 

T6  be  benefited  by  this  improvement,  '73,  290 ;  '74,  i,  200 ;  '76,  ii,  529, 531. 
Statistics,  '71,  175,186;  ^74,  i,  201 ;  '75,  i,  271;  '76,  ii,  529;  '77,  945;  '78,  1237; 
'79,  1667. 
Contracts* 

1871.  Caskin  &  Stickney,  dredging,  at  28  cents  per  cubic  yard,  '73U  173, 174.— 1872. 
Caskin  &  Stickney,  dredging,  at  22^  cents  x>er  cubic  yard,  '72,  203. — 1873.  Cas- 
kin &  Stickney,  cbredging,  at  22  cents  per  cubic  yard,  '73,  290. — 1874.  Caskin 
&.  Stickney,  oredgiuff,  at  19  cents  per  cubic  yard,  '75,  i,  271. — 1875.  £.  T. 
Williams  &>  Co.,  dredging,  at  17  cents  per  cubic  yard,  '75, 1,271,272. — 1878. 
Caskin,  Stickney  &  Cram,  dreclgiug,  at  lli  cents  per  cubic  yard,  '79, 1667. 
Abstracts  of  bids,  '71,  173;    73,  290;  '75,  i,  271.272;  *79, 1667. 
Enirlneers. 
Chief  of  Enoinbers. 
Reports, '70,  31, 44 ;  '71,43;  '72,40;  '73,40;  '74,  i,  46;  '75,1,51;  '76.1,104; 
•77,  112;  '78,127;  '79,  169. 
Engineers  in  Charge. 
Capt.  F.  U.  Farquhar,  survey  in  1870.    Re]>ort,  '71,  183. 
MaJ.  O.  M.  Poe,  1871-73.    Reports,  '71,  172 ;  '72,  203. 

M%|.  G.  Weit25el,  1873-77.    Reports,  '73,  29l>;  '74,  i,  200;  '75,  i,  271 ;  '76^  ii,  529. 
Maj.  Franklin  Harwood,  1877.    Reports,  '77,  944;  '78,  1236;  '79,  1666. 
Assistants. 
Roys  J.  Cram,  '71, 183. 

Uapt.  A.  N.  Lee.    Reports,  '75.  i,  271 ;  '76.  ii,  529. 
Estimates. 
By  Captain  Farquhar,  in  1870,  for  improving  the  natural  channel  of  the  river  by 
dredging  a  cnannel  200  feet  wide  by  14  feet  deep  from  the  mouth  of  the  river  to 
Chem>^gan  Village,  and  protection  of  the  channel  banks  by  sheet  pile  piers 
and  pile  piers  with  crib  pier- heads,  1395,335.03,  or  by  reducing  the  width  of 
the  channel  to  100  feet,  $334,157.43,  '71,  185, 186. 
By  Major  Poe,  in  1871,  to  complete  a  straight  channel  120  feet  wide  by  12  feet  deep 

across  the  bar,  without  protection  of  its  banks,  |50,000,  '72,  203. 
By  Migor  Weitzel,  in  1873,  to  complete  the  channel  and  revet  about  2,500  feet  of  its 

banks,  175,000.  '73,  290;  '74,  i,  200. 
By  M%)or  Harwooa,  in  1879,  to  complete  the  improvement,  |25,000,  '79, 1666. 
Fiaaneial  S€ateaMnt9. 
'71,  43.175;  '72,  204;  '73.  40,290;  '74,  i,  46,201;  '75,  i,  271;  '76.  ii,530;  '77,945; 
'78^  127,1238;  '79,  169,1667. 

OpenrtloiM. 

1870-71.  Dredging  a  channel  9  feet  in  depth  in  progress.  '71,  43. 

1871-72.  32  cubic  yards  removed;  channel  50  feet  wide  oy  9  feet  deep,  '72,  40,203. 
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Operations — Coutinaed. 
1872-73.  Dredging  contiDued ;  a  channel  12  feet  in  depth  obtained,  '73,  40. 
1873-74.  Dred^ng  continued,  making  channel  13  feet  in  depth ;  76,955  cubic  yards 

1874-75.  30,156  cubic  yards  removed,  '75,  i,  51. 

1875-76.  114,368  cubic  yards  removed,  '76,  i,  104,  ii,  529. 

1877-78.  58.510  cubic  yards  removed ;  entrance  channel  150  to  175  feet  wide,  200 
feet  wide  abreast  of  steamboat  docks;  clear  depth  of  13  feet  obtained,  '78, 127, 
1236. 

1878-79.  Dredging  continued;  channel  200  feet  by  13  feet,  '79,  169. 

History  of  operations,  '76,  ii,  530, 531 ;  '79, 1666. 
Physical  Characteristics. 

'71,  183,184;  '76,  ii,  530. 
Plans. 

By  Captain  Farquhar,  in  1870,  for  dredging  a  channel  200  feet  wide  ky  14  feet  deep; 
sheet  pile  pier  4, 150  feet,  close  pile  pier  3,000  feet,  and  pier-heads  of  cribs;  esti- 
mated co8t.  $359,335.03;  or,  by  reducing  width  of  channel  to^lOO  feet,  1334,157.43, 
'71,  183-186, 
Private  and  Corporate  WorlL. 

|2,000  was  contributed  by  the  citizens  to  improve  the  river  by  dredgine  inside  of 
the  inner  end  of  the  miprovement  by  the  United  States,  '72,  204;  '7S,  ii,  531. 
Projects.    (See  Plans.) 

By  Major  Poe,  modification  of  Captain  Farquhar's  plan  for  making  channel  50  feet 
wide  at  bottom  and  9  feet  deep ;  to  increase  the  channel  to  lOO  feet  in  width  by 
12  feet  in  depth,  '71,  172;  '72,  203. 

By  Migor  Weitzel,  for  revetting  part  of  the  cut  to  protect  the  banks,  dredgpmg  13 
feet  deep,  and  lo  increase  the  width  to  180  feet,  '73,  290;  '75,  i,  271;  '76,  ii,  529. 

By  Major  Harwood,  to  dispense  with  the  revetment  (as  unnecessary)  and  to  increase 
channel  to  200  feet  in  width,  '77,  945.  For  additional  dredging  about  the  axis 
of  the  channel  and  a  protecting  pier  on  the  west  border,  '79,  iS,  1666. 

History  of  projects,  '76,  ii,  530, 531. 
Surveys. 

Importance  urged  by  Colonel  Cram,  '69,  113. 

1870.  Under  Capt.  F.  U.  Farquhar,  by  Assistant  R.  J.  Cram.  Reports,  '70,  44; 
'71,  183-186. 


CHEESEaiJAKES  CREEK,  Jf.  J.— Survey  ordered  by  act  of  March  3, 1879, 

'79,  66. 


CM£FIJNCT£  RIF£B,  liA.— (See  Tchkfunctk  Rivkr.) 


CHCHALIS  RIVER,  WASH.  TER.— Examination  of. 

Gommerce. 

JustiUcation  of  improvement,  '75,  ii,  800. 
Eoffineers. 

Chief  of  Engineers. 

Report,  '75,  i,  125. 
Engineer  in  Charge. 

Maj.  N.  Michler,  1874.    Report,  '75,  ii,  799. 

ASSISTA  NT. 

G.  W.  Cradlebaugh,  1874-75,  '75,  ii,  799. 
Estimates.    (See  Flans.) 
Physical  Characteristics. 

Greneral,  '75,  ii,  799.    Obstructions,  raft  at  Chehalis  Indian  Reservation,  '75,  ii| 
799,  800. 
Plans. 
By  M^.  N.  Michler;  for  removal  of  rafts  near  Chehalis  Indian  Reservation  at  an  esti- 
mated cost  of  $32,500,  '75.  ii,  800. 
SnrTey. 
1874-'75.  By  G.  W.  Cradlebaugh,  '75,  U,  799. 
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CHEBBY  niiAND  FI^T8«~(See  Dblawabe  Riveb.) 


CHESAPEAKE  BAY  TO  liAKE  ON  TABIC— Sarvey,  '67,  17. 


CHESAPEAKE  AlfD  DEIjA WABE  BAYS.— Subvst  of  ship-canal  to 

CONNECT. 

Appropriations. 

1879,  allotmentB,  |16,000,  '79,  590. 
Commerce. 

*72,  702,  707. 
Enirlneers. 

Chief  of  Enoinebrb. 

Reports,  '72p  71 ;  '78^  69;  '79,  81. 
Engineer  in  Charge. 

M^.  WUUam  P.  Craighill.    Reports,  '72,  701 ;  '79,  587. 
Assistant. 
N.  H.  Hntton,  '79,  590. 
Estimates.    (See  Plans.) 
Operations. 

I87d.  Field  work  and  preparation  of  maps  in  progress,  '79;  590. 
Physical  Characteristics. 

Description,  '72,  702;  '79,  588,  589. 
Plans. 
By  Major  Craighill,  in  ltf72,  for  snrvey,  $20,000,  '72,  702 ;  '79,  590. 
By  Major  Craighill,  in  1879,  for  cansl  100  feet  at  bottom,  2d  feet  deep,  by  Ferry 
Creek  roate,  $16,250,000 ;  by  Queenstown  roate,  $34,000,000 ;  by  Sassafras  River 
route,  $8,250,000,  and  $150,000  additional  for  each  for  right  of  way,  '79,  589. 
Sarveys. 
1878.  By  N.  H.  Button,  under  direction  of  M^j.  W,  P.  Craighill.    Report,  '79,  587. 


CHESAPEAKE  AlfD  OHIO  CANAL.— Survey  for  extension  of. 
(See  also  Mononoahela  and  Touohioghent  Rivers.) 

Appropriations. 

1873.  $6,000  for  exploration,  '74,  i,  493. 

1874.  $10,000,  allotment  lor  continuation  of  survey,  '75, 1,  73;  '76,  ii,  59. 
Commerce. 

Justification  of  improvement,  '74,  i,  512,  547. 

Present  tax  on  coal  by  railroad  and  possible  saving  by  canal,  '74,  i,  512.    Coal  fields 
of  Pennsylvania,  capacity  of,  '74,  i,  547. 

Dimensions  of  boats  on  present  Chesapeake  and  Ohio  Canal,  '74,  i,  535.    Effect  of 
small  tunnel  sections  on  traffic  and  transit,  '76,  ii,  79. 

Rate  of  travel  on  canals,  '74,  i,  535.    Steam  power  must  be  eventually  used,  '76b 
n,  81. 

Coal  and  iron  interest  desire  slack-water  navigation  to  Connellsville,  '76,  ii,  84. 

Local  extension  of  canal  from  Cumberland  via  north  branch  of  Potomac  to  Savage 
River  justified  by  value  of  coal  interest,  '74,  i,  544;  '76^  ii,  88. 

Comparison  with  third  subdivision  (central  route)  of  tnuisportation  routes  to  the 
seaboard,  '77, 678. 
Engineers. 

Chief  of  Engineers. 
Reports,  '73,  60;  '74,  i,  67;  '75,  i,  73;  '76,  i,  90. 

Board  of  Engineers. 
'^  Board  of  iuteroal  improvement,"  1826.  -Discussion  of  routes  examined  between 
the  north  branch  of  the  Potomac  River  and  the  Ohio  at  Pittsburgh,  '74,.  L  514. 
Cousideration  of  Savage  River  and  Deep  Creek  route,  '74,  i,  516,  528.  Or  con- 
tinuation via  valleys  of  Youghiogheny  and  Monongahela  Rivers,  '74,  i,.525.  Of 
a  passage  of  the  Alleghanics,  via  Wills  Creek  route,  '74,  i,  524,  529,  537.  Com- 
parison of,  with  Savage  River  route,  '74,  i,  532,  533.  Adoption  of  Wills  Creek 
route,  '74,  i,  474,  531,  53;^  Attempt  to  deflect  line  from  valley  of  Youghiogheny 
at  Briery  Mountain,  '74,  i,  525,  526.    Inadmissible,  '74,  i,  533. 

9  EN 
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€HCSAP£AKi:  AND  OHIO  CAlf  Ali— Continned. 
Enffineers^Continaed. 


513.    Final  conclusion  and  recommendation  that  route  and  general  plan  (see 

Projects)  be  adopted  for  western  and  eastern  sections,  submitting  oxpediency  of 

making  surrey  Sy  and  investigations  as  to  comparatiY«9  merits  of  railroad  or  canal 

for  middle  section,  '74,  i,  543. 
Consideration  of  a  subdivision  of  eastern  section,  to  wit',  from  mouth  of  Savaf^e 

River  to  Cumberland,  for  the  purpose  of  reaching  coal  Helds  at  Savage  River,  '74, 

i,  544. 
(Colonel  Barnard  and  Mii^or  Totten.    Captain  Poussin  and  W.  Howard,  assistants 

to  board.) 
Engineer  in  Chabge. 
Maj.  W.  E.  MerrUl.    Reports,  '74.  i,  493,  550 ;  '75,  i,  769;  '76^  il,  58. 

A.B6ISTANT8 

T.  S.  Sedgwick  (in  charge  of  surveys),  '74,  i,  493 ;  '75,  i,  770 ;  '76^  ii,  59.    Re- 
ports, '74,  i,  500,  550;  '76^  ii,  90. 
C.  L.  Fulton^.--   .   e-^ 
F.  W.  Frost  J  ^*'  *'  ^"^• 
Estimates. 

By  board  of  internal  improvement,  1826,  for  canal  from  Georgetown  (Potomac  River) 
to  Pittsburgh  (Ohio  River);  from  Georgetown  to  Cumberland  (now  built), 
$8,177,081 ;  from  Cumberland toCa8tlemanRiver(WillsCreekronte),  810,0,8,123; 
from  Castleman  River  to  Pittsburgh,  $4,170,224;  total,  $22,375,428,  '74,  i,  503, 
543. 

Note.— From  Cumberland  to  Connellsville,  $11,543,559,  '74,  i,  511.  Revision  of 
estimates  by  board  of  civil  engineers  (1826),  reducing  estimate  of  eastern  sec- 
tion (Georgetown  to  Cumberland)  to  $4,330,992.  Afterwards  built,  and  cost, 
with  modilications,  $11,071,  176,  '74,  i,  504. 

Preliminary  estimate  of  Assistant  T.  S.  Sedgwick,  1874,  from  Cumberland  (via  Sav- 
age River  route)  to  Connellsville,  $20,268,085,  '74,  i,  507,  510;  increased  by 
Major  Merrill  to  $23,133,585,  by  extending  terminus  of  canal  to  McKeesport, 
'74,  i,  497 ;  if  inclined  planes  are  used  at  designated  points,  '74,  i,  553,  the  esti- 
mate will  be  reduced  $2,246,279,  '74,  i,  554. 

Revision  of  tbregoing  by  Major  Merrill,  increasing  canal-seotion  to  that  of  present 
Chesapeake  and  Ohio  Canal,  $28,801,313,  '74,  i,  498.  Final  estimate  (1875)  of 
recommended  route  from  Cumberland^  via  Wills  Creek  and  Castleman  River 
and  Yonghiogheny  River,  to  Connellsville,  thence  by  slack-water  navigation  to 
McKeesport  (mouth  of  Yonghiogheny). 

•Canal  proper,  as  per  Assistant  Sedgwick $21, 176, 795,  '76,  ii,  8-^,  102, 114. 

Summit  reservoir  (approximately) 600, 000,  '76,  ii,  87,  88. 

■  Additional  cost  of  inclined  planes 1,124,000,  '76,  ii,  82,  88. 

Additional  cost  of  new  terminus,  Connellsville 75, 245,  '76,  ii,  86,  88. 

Total  cost  to  Connellsville 22,986,<;40,  '76.  ii,  88. 

.Add.6lack-water  navigation  from  Connellsville  to 

JMcKeesport 1,254,040,  '76,  ii,  87,  ^S. 

24,240,080 
By  bQard^af  internal  improvement,  1826,  for  local  extension  of  Chesapeake  and  Ohio 
Canali'iom  Cumberland  to  month  of  Savage  River  (via  north  branch  of  Potomac), 
$1,794,964,  '74,  i,  544. 


cPb^frsictfl  Cliaraeteriiitics. 

Of  divide  between  north  branch  of  Potomac  River  and  Monongahela  River,  •74,  i, 

494,  .500,  513, 545. 
Of  Savage  River  and  tributaries,  discharge  of,  '74,  i,  519;  elevation  of  points  on,  '74, 

i,  494;;".76,ai,123. 
Of  north  branch  of  Potomac  River,  elevation  of;  headwaters  of,  '74,  i,  495,  502; 

\7^  ii,  •12a;  rate  of  descent,  '74,  i,  502. 
•Of  Monongahela  JKiver,  '74,  1,  525. 
> Of  Youghiogheny  River,  elevation  of  points  on,  '74,  i,  521;  '76b  ii,  86,  114;  of  the 

Narrows  (Pyle  Kails),  '76^  ii,  83. 
Distances  from  tido-wihter  (Potomac)  to  Pittsburgh,  '74,  i,  527. 
IDlstanees  and  el&vaticms  of  i>oints  on  proposed  extension,  '76^  ii,  114, 123. 
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CHESAPEAKE  AND  OHIO  CANAI^-Continued. 

Physical  Cbaracteristtes— Continned. 
RainfaU  of  vaUey  of  Ohio  and  tributaries,  '74,  i,  507,  520, 523, 532 ;  '76,  ii,  100;  ratio 

coUeotable,  ^74,  i,  507,  532,  538;  '76,  ii,  100. 
Geological  strata  pierced  by  sumniit  tonnel,  '74, 1,  511. 

Quantity  of  ooal  in  basin  traversed  by  proposed  canal,  '74,  i,  512 ;  geological  report 
on  Somerset  coal  basin,  '74,  i,  545. 
Plans. 
By  board  of  internal  improvement,  1825,  for  location  of  canal  (in  passage  of  Alle- 
gheny Moontains)  from  month  of  Savage  River  (north  branch  of  Potomac)  via 
Crabtree  Creek  and  Deep  Creek,  to  Youghiogheny  Rivei\  being  part  of  a  gen- 
eral project  for  connectinj;  tide- water  of  Potomac  with  Ohio  River.  '74,  i,  494 ; 
discussion  and  consideration  of,  '74,  i,  513:  length  of  summit  tunnel,  1.3;i  miles, 
'74,  i,  494,  518,  528;  distance,  41  miles;  iocka{;e,  2,388  feet,  '74,  i;  524,  529; 
summit  level  to  be  supplied  by  reservoirs,  '74,  i,  522. 
In  1626  a  better  crossing  of  the  Allegheny  Mountains  was  determined,  via  Wills 
Creek  and  Castleman  River  (see  Projects),  causing  the  abandonment  of  Savage 
River  and  Deep  Creek  route,  '74,  i,  494,  500,  529. 
By  Assistant  T.  S.  Sedgwick,  1874,  for  extension  of  Chesapeake  and  Ohio  Canal  from 
Cumberland,  via  north  branch  of  the  Potomac,  Savage  River,  and  Blue  Lick- 
thence  by  tunnel  to  Castleman  River,  thence  following  Castleman  and  Yough, 
iosheny  Rivers  to  Connellsville,  '74,  i,  494,  496,  500,  510;  length  of  canal,  127 j 
miles,  '74,  510;  of  summit  tunnel,  5  miles,  '74,  i,  494,  497,  505,  509:  dimensions 
of,  '74,  i,  509 ;  summit  level  supplied  from  Castleman  River^  '74,  i,  504,  506,  510 ; 
section  of  canal  48  feet  by  3:)  leet  by  5  feet ;  dimension  of  locks  100  feet  by  15 
feet  by  8  feet,  '74,  i,  498,  504,  507 ;  at  designated  places  subsequent  considera- 
tion sug^ted  use  of  Inclined  planes  in  place  of  locks  (see  Projects),  '74, 1,  498, 
550;  estimated  cost  of  plan  t^,268,085j  '74,  i,  510;  revised  by  Major  Merrill, 
'74,  i,  498;  modified  by  proposed  use  of  inclined  planes,  '74,  i,  554. 
IfBMOBANDA  in  connection  with  plans.    Difficulty  of  maintaining  sufficient  water 
su]^ply  on  short  levels,  '74,  i,  495,  453. 
Consideration  of  water  supply  and  amount  required,  '74,  i,  504,  505,  507,  520,  538 ; 

•76^  u,  60,  63,  67,  73.  97. 
Loss  by  evaporation,  nitration,  and  leakage,  '74,  i,  505,  507,  520 ;  '76,  ii,  60, 65, 67, 

73, 97. 
Distance  between  locks,  '74,  i,  495,  553. 
Protection  of  slopes  by  surf-berms,  '74'  i,  534. 
Discussion  of  canal-section,  relation  between  canal-section  and  boats,  and  cost  of 

towing,  '74,  i,  534,  535,  536;  '76,  ii,  80. 
Equation. of  lockage  to  level  line,  '74,  i^  536,  556,  558;  '77,  681. 
Determination  of  lock  dimensions,  '74.  i,  536. 

foclined  planes,  use  ofl  in  place  of  locks,  '74,  i,  550;  '76,  ii,  82,  100. 
Lockage,  time  required  for,  '74,  i,  536,  556. 

Canal  tunnels,  '74,  1,  493, 509,  549 ;  '76,  ii,  79, 81, 124.    Method  of  transit  through, 
'74,  i,  493 ;  '76,  ii,  79.    Effiicts  of  small  tunnels  on  transit  and  traffic,  '76^  ii,  79. 
Snmmit  reservoirs  and  feeders,  '76,  ii,  89. 
Method  of  making  canal  water-tight,  '76,  ii,  74. 
Private  and  Corporate  WorK. 
Chesapeake  and  Ohio  Canal.    (See  Board  of  Engineers  and  Projects.)    A  scheme  of 
Creneral  Washington,  '74,  i.  493.    Projected  by  board  of  internal  improvement 
(1825),  *74,  i,  513.    Constructed  (1850),  with  modifications,  from  Georgetown  to 
Cumberland  (185  miles),  '74,  i,  504,  513,  543.    Dimensions  of  canal  section  and 
locks,  '74,  i,  504.    Cost,  $11,071,176,  '74,  i,  504. 

?rofe€ts. 

By  ''board  of  internal  improvement,"  1825,  for  canal  from  tide-water  on  the  Poto- 
mac River  to  the  Ohio  River,  as  follows :  Eastern  section,  from  Georgetown  (on 
Pot'Omac  River)  to  Cumberland,  on  north  branch  of  Potomac,  a  distance  of  185 
miles,  '74,  i,  513.  Middle  section,  from  Cumberland  (via  Wills  aud  Flaugherty 's 
Creeks)  to  month  of  Castleman  River;  distance,  70.5  miles;  lockage,  1,368  feet, 
'74,  i,  494,  536.  Western  section,  from  mouth  of  Castleman  River  (via  valleys 
of  Youghiogheny  and  Monongahela  Rivers)  to  Pittsburgh ;  distance,  85.25  miles ; 
lockage,  619  feet,  '74,  i,  543.  Section  of  canal,  48  feet  by  33  feet  by  5  feet; 
Burf-Mrms,  2  feet  wide ;  tow-path,  9  feet  wide ;  jpuad  bank,  5  feet  wide  and  2 
feet  above  water  surface,  '74,  i,  534 ;  locks,  102  leet  by  14  feet  by  5  feet,  witb 
an  average  lift  of  8  feet,  '74,  i,  536 ;  summit  level,  with  tunnel  4^  miles  lon^,  22 
feet  wide,  23^  feet  high,  '74,  i,  537,  supplied  by  reservoirs  on  Castleman  River, 
'74,  i,  531,  537 ;  estimated  cost  of  project  (see  Estimates),  122,375,429,  '74,  i.  543. 

Board  of  Engineers  rocommended  the  prosent  omission  of  middle  section  until  fur- 
ther surveys  and  investigation  shall  determine  the  relative  merits  of  canal  or 
railroad  for,  '74,  i,  543. 
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Projects—Continned. 

By  Migor  Merrill,  1875,  for  extension  of  Chesapeake  and  Ohio  Canal  to  connect  with 
navigable  tributaries  of  Ohio  River,  beginning  at  Comberland  (present  terminns 
of  Chesapeake  and  Ohio  Canal);  thence  via  \^lls  Creek  (*4^.43  miles)  and  summit 
level  (6  miles)  and  valleys  of  Flaugherty's  Creek  and  Castleman  River  to 
Youghiogheny  River  (31.28  miles) ;  thence  by  valley  of  the  Yonghiogheny  (28.48 
miles)  to  terminus  of  proposed  canal,  below  Connelfsville ;  thence  by  slack*water 
navigation  (44.3  miles)  to  McKeesport,  '74,  i,  494,  497, 500,  529,  558 ;  '75,  i,  770; 
'76,  li,  59,  83^  90,  101,  113.  Canal  section  70  feet  wide,  7  feet  deep,  '76,  ii,  59, 
92;  except  at  designated  points,  '76,  ii,  59,  92;  locks  120  feet  by  20  feet,  '76,  ii, 
59,  92.  On  the  heaviest  grades  locks  to  be  replaced  by  inclined  planes,  '74,  i, 
498,  550;  '75,  i,  770 ;  '76,  ii,  82,  95,  101.  Summit  to  be  passed  by  tunnel  (3f 
miles  long)  with  section  26  feet  by  42  feet,  '76,  ii,  78,  81.  92, 102,  103,  124;  with- 
out tow-paths,  and  to  be  worked  by  steam,  '74,  1,  498.  511;  '76^  ii,  81, 102; 
summit  level  to  be.fed  by  reservoirs,  '74,  i,  504,  521 ;  '76,  ii,  87.  99.  Slack- water 
navigation  on  Youghiogheny  River  by  means  of  15  locks  ana  dAtaa,  upper  (12) 
locks  146  feet  by  2l>  feet,  lower  (3)  250  feet  by  56  feet,  dams  to  be  of  stone,  '74, 
i,  558,  497 ;  '76^  ii,  h'4,  86,  92.    Estimated  cost  of  project,  $24,240,080,  *76,  li,  88. 

For  local  extension  of  Chesapeake  and  Ohio  Canal  via  north  branch  of  Potomac 
River  to  mouth  of  Savage  River,  proposed  by  '*  board  of  internal  improvement" 
(1826) ;  distance,  30.2  miles ;  lockage,  312  feet,  '74,  i,  544 ;  dimensions  same  m 
main  line,  '74,  i,  534,  544 ;  estimated  cost,  $1,794,963,  '74,  i,  544. 

For  same  route,  Mi^or  Merrill,  1874;  distance,  30^  miles;  lockf^e,  353 feet;  canal 
section,  62  feet  by  32  feet  by  6  feet;  locks,  100  feet  by  15  feet,  '76^  ii,  89, 116. 
Estimated  cost  of  project,  $2,656,558,  '76^  ii,  »9,  123. 

Ordered  for  exploration  of  routes  for  extension  of  Chesapeake  and  Ohio  Canal, 

March,  1873,  '73,  60;  '74,  i,  67,  493;  '76,  ii,  58. 
History  of  early  surveys,  '74,  i,  493,  502,  513 ;  '76»  ii,  90.    Surveys  of  1873-'74-75 

restricted  to  north  branch  of  the  Potomac,  reason  for,  74,  i,  493. 
Routes  surveyed,  '74,  i,  494,  496;  '76,  u,  90,  115. 
Line  definitely  located  (1875)  from  Cumberland  to  near  Ohio  Pyle  Falls.  '75,  i,  770; 

•76^  ii,  91. 
Additional  (1876)  surveys  required,  '7&  ii,  89. 

[L,  Y.  8.] 


CHESTER  HARBOB,  PA.— iMPBOVXMXxrr  of. 


Appropriations* 

1826  (survey) $100  00.    Act  of  May  20. 

1827 5,383  40  > 

1836 3,000  00  >'66^  iii,  31. 

1837 2,000  00) 

lrf52 5,000  00,  '66.  i,  7,  iii,  31. 

1867 11,000  00.    ActofMarch2. 

1873,  allotment 550  00,  '73,  864. 

1876 2,600  00, '76,  i,  59;  '77,54,262. 

1878 3,400  00,  '78^60,437. 

Total  to  1879 $33,033  40 

Prior  to  1836  there  was  appropriated  for  improving  harbors  in  the  Delawaze,  viz, 
Chester,  New  Castle,  Marcus  Hook,  Port  Penn,  and  Fort  Mifflin,  the  sum  of 
$38,413.    (See  H.  Doc.  120,  44th  Cong.,  Ist  Sess.) 
Commerce* 
Statistics,  '67,  438;  '68,  701;  '71,706;  '73,864;  '75,  ii,  184;  '76^1,271:  '77,263; 
•78^  437 ;  '79,  443. 
Contracts* 
1867.  Bartram  Booth,  materials,  '67,  439.    James  B.  Grant,  materials,  '67,  439. 
James  Kelson,  labor,  '67, 439.— 1868.  James  £.  Neall,  materials.  '68, 702.   Patrick 
McAdams,  materials,  '68,  702.    Hiram  Bitting,  labor,  '68^  702. 
Abstracts  of  contracts,  '67,  439;  '68,  702. 
Abstracts  of  bids,  '67,  439;  '68,  702. 
Engineers* 
Chief  of  Engineers. 
Reports,  '66,  i,  7,  ii,  41,  iu,  22;  '67,  43;  '68,  63;  '70,  32,  71;  '71,  81;  '73^  80; 
'75.  i,  97,  169;  '76»  i,  59;  '77,  54;  '78^  60;  '79,  72. 
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Engineers— Contmued. 

Lieat.  Col.  C.  S.  Stewart,  '66»  ii,  41,  iii,22.   Reports,  '66,  iv,  224;  >67, 437;  '68, 700. 
Lient  Col.  J.  D.  Kurtz,  '70,  71.    Reports,  '71,  705;  '73,  864;  '75,  ii,  183;  '76,  i, 

271  *  '77  262. 
Col.  J.  N.  Macomb,  1877.    Reports,  '78^  437 ;  '79,  443. 
Assistants. 
E.  Hergesheimer,  '66,  iv,  224. 

Thomas  Valentine.    Report,  '75,  ii,  185 ;  '78^  437 ;  '79,  443. 
Esttmates. 
By  Lient.  Col.  C.  S.  Stewart,  for  entire  completion  of  repairs,  $11,000,  '66^  iii,  22. 
In  detail,  '66^  iy ,  225, 226.    For  renewal  and  general  repairs  in  ten  years,  $7,000, 
'68,  701. 
By  Lient.  Col.  J.  D.  Knrtz,  aggregate  for  a  new  harbor,  $123,000,  '71,  706.    For  re- 
pairs, 16,000,  '75,  ii,  183;  '76^  i,  271. 
By  Thomas  Valentine,  for  repairs,  $3,153.60,  '75,  ii,  186. 
Financial  Statements* 

•67.438;  '68,63,701;  '73,864;  '76,1,59,271;  '77,54,263;  '78^60,437;  '79,72,443. 
Legislation. 

Recommended  by  Lieutenant-Colonel  Stewart  that  the  United  States  may  retrocede 
the  piers  to  the  State  of  Pennsylyania,  '67,  438. 
OMrations. 

History  of  '79,  443. 

l«66-'67.  Repairs  in  progress,  '67,  43. 

1867-'68.    Repairs  completed,  details,  '68,  63,  700. 

1872-'73.  Repairs  to  piers  and  bridges  to  the  amount  of  $550,  '73,  864. 

1876-^7.  Repairs  to  piers  and  brieves  by  hired  labor  to  the  amount  of  $2,600,  '77, 
54,  262. 

1877-^8.  No  operations,  '78;  60. 

1878-^9.  Repairs,  and  construction  of  a  new  connecting  bridge,  '79,  72,  443. 
Physical  Cliaracteristics. 

Description,  '66,  iv,  224;  '68,  701;  '71,  706;  '75,  ii,  184. 
Plans. 

By  Lieutenant-Colonel  Kurtz  to  abandon  the  old  harbor  and  establish  one  above 
the  city,  composed  of  six  piers,  '71,  706 
PriTate*  Corporate,  and  State  HFork. 

The  original  piers  and  wharves  were  ceded  to  the  United  States  by  the  State  of 
Pennsylvania,  '75,  ii,  186. 

Private  wharves  built  between  the  government  piers,  '67,  438. 

Proposed  occupancy  of  lower  pier  by  the  Chester  and  Delaware  River  Railroad 
Company,  '75,  li,  184,  180. 
Projects. 

Original,  for  harbor  of  refuge  against  floating  ice,  '66,  iv,  224,  226. 

By  M^.  C.  S.  Stewart,  for  lepa&s,  details,  '66,  iv,  225,  226. 

By  Lieut.  Col.  J.  D.  Kurtz,  for  repairs  to  piers  ana  bulkhead,  and  reconstruction  of 
bridges,  '77,  i,  262. 
Surveys. 

Assigned  to  MaJ.  C.  S.  Stewart,  '66,  ii,  41.  Made  in  September  and  October,  1865, 
'66,  iii,  22.    Under  his  direction  by  E.  Hergesheimer.     Reports,  '66^  iv,  224. 

Ordered  by  act  approved  July  11,  1870,  '70,  31,  32.  Examination  made  by  Lieu- 
tenant-Colonel Kurtz.    Report,  '71,  705. 

Examination  or  sur^y  ordered  by  act  approved  March  3,  1875,  of  lower  pier^  '75, 
1,  169.  Made  under  direction  of  Lieutenant-Colonel  Kurtz,  by  Thomas  Valen- 
tine.   Reports,  '75,  ii,  184,  185. 

1879.  Ordered  by  act  approved  March  3, 1879,  and  assigned  to  Col.  J.  K.  Macomb, 
'79,  72,  443. 

Maps. 
Plan  of  the  ice  harbor,  '79,  443. 


CHESTER  BITEB  at  Kent  Island  Narrows,  nd^—lMPRovEMENT  of. 

Appropriations. 

1873 $15,000, '73,72,  77,760;  '74,  i,  81 ;  '75,  u,  64. 

1874 5,000,  '74,  i,  81,  li,  17;  '75,  i,  85,  ii,  64. 
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CHESTER  RIVEB  at  Kent  Island  Ifarrows,  Md«— Continued. 

Appropriations — Continued. 

1^76 |5,0U0,  •  76^62,  63,284;  '77,56,273. 

1876 3,000,  •78,64,  447. 

Total  to  1879 $28,000 

Com  merce. 

Statistics,  '73,  818,  819,  827. 
Contracts. 

1875.  W.  H.  Beard,  drednng,  at  16}  cents  per  onbio  yard,  '75,  i,  86,  ii,  64 ;  '76,  i, 

283,284. 
Abstracts  of  contracts,  '75,  ii,  66. 
Engineers. 
Chief  of  Engineers. 
Reports,  '72,  74;  '73,  71,  77;  '74,  i,  81;  '75,  i,  85;  •76»  i,  62;  '77,  56;  '78,  63; 
'79,  75. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill,  '72,  74.    Reports,  '73,  760,  817-819,  825;  '74,  ii,  17; 

•75,  ii.64;  '76,  i,  283;  '77,271. 
Capt.  Charles  B.  Phillips,  in  1878,  in  temporary  charge.    Report,  '78,  445. 
Maj.  William  P.  Craighili,  in  1878.    Report,  '79,  489. 
Assistants. 
William  Popp,  '73,  825.    Reports,  '73,  818,  826. 
Henry  Bacon.    Reports,  '75,  ii,  64. 
Capt.  C.  B.  PhiUips,  January,  1876;  '76.  i,  284;  '77,  273. 
Estimates. 
By  William  Popp,  and  adopted  by  Major  Craighill,  for  dredging  a  7-foot  channel 


tional  increase  of  $3,000  for  same  cause,  '77,  57,  273. 
Financial  Statements. 

•73,  78,  760;  '74,  i,  81,  ii,  17;  '75,  i,  86,  ii,  64;  '76,  i,  63,  284;  '77,  57,  273 ;  '78,  64, 
447;  '79,76.491. 
lieyisiation. 

The  State  of  Maryland,  by  act  approved  April  11,  1874,  consented  to  the  removal  of 
the  causeway,  witn  the  proviso  'Hhat  before  said  causeway  should  be  cut  or 
opened  there  shall  be  biult  a  bridge  with  a  draw  of  not  less  than  60  feet,"  '74, 
1,  81,  u,  17. 
Operations. 

Histonr  of,  '75,  ii,  64 ;  '76,  i,  283;  '77,  271.  Deferred  until  a  bridge  was  buUt,  '74, 
i,  81,  ii,  17. 

1874-'75.  Dredfldng  by  contract  in  progress,  '75,  i,  86,  ii,  64;  about  10,000  cubic  yards 
removed,  '76,  i,  283. 

1875-76.  Dredging  continued;  about  88,000  cubic  yards  removed.  '76,  i,  62,  63, 284. 

le76-77.  Dredging  under  contract  ceased  July  7, 1876,  the  available  fhnds  being 
exhausted ;  additional  vent  through  the  causeway  was  given ;  four  pile-wings 
constructed ;  channel  defined  by  guide-piles ;  some  riprapping  done,  and,  June 
28, 1877,  a  dredge  chartered  by  the  day  to  dredge  at  the  sharp  turns  in  the  chan- 
nel  '77  57  272  273. 

1877-78.  10,'970  cubic  yards  removed  by  dredging,  '78,  446. 

1878-79.  No  operations,  '79,  75. 
Piiysical  Characteristics. 

Description  of,  '73,  817-819,  827;  '75,  ii,  65. 
Private  and  Corporate  WorlL. 

A  solid  causeway  was  built  across  the  "Narrows''  about  1820  by  Queen  Anne's 
County ;  also  a  tide  mill  and  race  was  constructed,  to  the  iojur^  of  the  channel, 
'73,  817-819,  826;  a  draw- bridge  built  by  the  county  authorities  at  the  cause- 
way, '76,  i,  283 ;  repairs  made  to  the  causeway  and  draw  by  the  county  author- 
ities, '77,  57,  272. 
Projects. 

Mflkking  an  opening  through  the  causeway,  and  dredging  a  channel  100  feet  by  7 
feet,  '75,  ii,  64;  '76,  i,  283;  '77,  271. 
Surveys. 

Ordered  by  act  approved  June  10,  1872,  assi^ed  to  Mi^.  William  P.  Craighill,  '72, 
74,  and  made  under  his  direction  by  William  Popp  in  October,  1872.  Reports, 
•73,  817,  818,  825,  826. 

1877-78.  Under  direction  of  Mi^or  Craighill,  '79,  491. 
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CHCTEN NE  R1T£B,  DAK.— Survey  oidaied  by  act  of  March  3, 1879,  *79, 128. 


CHICAGO  HARBOR,  II«I«.— iMPBOYEMBin:  of. 

AppropriatloMS. 

1833 $85. 000,  •66,  iii,  35. 

1834 32, 801, '66.  iii,  35. 

1835 32, 800, '66^  iii,  35. 

1836 32, 000, '66,  iil,  35. 

1837 40, 000, '66,  iii,  35. 

1838 30, 000,  »66^  iii,  35. 

1843-'44 25, 000, '66,  iii,  35. 

1844 30, 000, '66,  iii,  35. 

1858 20, 000, '66,  ui,  35. 

1864,  aUotment 25, 000,  '66,  i,  15, 16:  iU,  35. 

1866 88,704,  '66,  iii,  11,  35,  iv,  91,  U4. 

1868,  allotment 35, 000,  '68,'  31 ;  '69,  28. 

1869,  aUotment 29, 700,  '69,  22. 

1870 nOO,  000, '70,  37 ;  '71,35. 

1871 100,000,  '71,  35,  117. 

1872 90,000, '72,34,  130. 

1873 90, 000, '73,  35. 

1874 76,000,  '74,  i,  41,  156. 

1875 ; 78,000,  '75,  i,  45,  231. 

1870 5,000, '76,1,  99;  '77,103. 

1878 i 75,000, '78,  118,1185. 

1879 75,000, '79,  157,1560. 

Total  to  1879 |1, 134,005 

CoHiHi«ree. 

Beqnirementfl  dificnseed,  '79t  1562. 

Statistics,  '66^  iv,  115:  '67,  89;  '681,  110:  '70,  96, 100;  '72,  129;  '73,  214;  '74,  i, 
157;  '75,  i,  230;  '76;  ii,  431;  '77,  894;  •78»  1184;  '79,  1559. 
CoMfracts* 

1866.  J.  M.  Corse,  cribs  and  dredging,  '66,  iv,  114;  '67,  58.  90,  91;  '68.  111.— 1870. 
Illinois  CentnU  Railroad  Company ^  labor  and  material.  '70,  99.  Fox  &,  How- 
ard, breakwater, '71,  117. — 1871.  Illinois  CentralBailroaa  Company,  breakwater, 
•71,  117.— 1873.  Fitzsimmons  &  Connell,  breakwater,  '73,  213.— 1875.  W.  L. 
Smith,  extension  of  north  pier,  ,76^  ii,  43^).  Israel  D.  Vandecar,  removal  of 
wreck,  '76,  ii,  433.— 1878.  Fitzsimmons  and  Connell,  dredging,  '79,  1560.-1879. 
George  Hannahs,  materials,  '79,  1560. 
l>#CM]ifteiits«    (Not  printed  in  reports.)   ' 

Reports  of  M^j.  J.  D.  Graham  for  1855-^56,  8.  Doc.  16, 34th  Cong.,  3d  Sess.  For  1857, 
S.  Doc.  42,  35th  Cong.,  Ist  Sess.  Beport  of  Lieut.  Col.  T.  J.  Cram,  dated  August 
23,  1864,  '66,  i,  16. 

Letter  of  Mai.  D.  C.  Houston,  describing  manner  of  sinking  cribs,  dated  October 
28,  lh74,^75,  i,  228. 


Chief  of  Ehoinisbrs. 

Eeporte,  '66,  i,  5,  li,  37,  41,  iii,  11, 35,  iv,  110;  '67, 20, 23, 90, 252;  '68, 31;  '69, 22, 23, 

28;  '70,  37;  '71,  35;  '72,  33,  159,  164,  170;  '73,  34;  '74,  i,  40;  '75,  i,  45;  '76^  i, 

98;  '77,  103;  '78»  117;  '79,  157. 
BOABD  OF  EKGIMEEBS. 

Convened  at  Chicago  January  18, 1870.    Made  a  personal  examination  of  the  har- 
bor, and  acyoumed  to  meet  at  Milwaukee  the  following  day,  '71,  123.    Met 
Snrsuant  to  adjournment,  and  unanimously  approved  the  plan  submitted  by 
[aj.  J.  B.  Wheeler  for  a  breakwater  for  an  outer  harbor.    Beport,  '70,  124. 
(Colonel  Macomb,  Lieutenant-Colonel  Raynolds,  and  Majors  Wheeler,  Weitzel, 

and  McFarland.) 
Convened  July  28,  1878.    After  full  discussion,  approved  plan  submitted  by  Cap- 
tain Lydecker  for  modifications  in  breakwater  tor  outer  harbor  and  construction 
of  a  breakwater  north  and  east  of  the  present  north  pier.    Report,  '79,  1561. 
(Minors  Houston,  Robert,  Smith,  and  Mansfield,  and  Captain  Lydecker.) 
Bngineebs  in  Chabge. 

Lieut.  J.  D.  Webster,  1848-^54,  '76,  ii,  433. 
Lieut.  Col.  J.  D.  Graham,  1856-'64,  '76,  ii,  433. 

*  $80,000  additloiuil  appropriated  for  harbor  of  reftage,  Chicago,  intended  for  and  applied  to  improve- 

me&t  of  mouth  of  Calumet  Biver,  Tl,  117. 
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CHICAGO  HARBOR,  ILL.— Continued. 

Eilffioee  rs — Continned. 

Lieat.  Col.  T.  J.  Cram,  1864.    Seports,  '66^  i,  12,  14,  24. 
Lieut.  Col.  L.  Sitgreaves,  1865,  '66,  i,  20,  iv,  91. 

Maj.  J.  B.  Wheeler,  1866-70.    Reports.  '66,  iv.  91,  114 ;  '67.  55, 58,  86-82, 257;'  68^ 
79,  110:  '69,  73;  special  on  plan  for  a  breakwater  for  an  outer  harbor,  '70,  79 
Maj.  William  E.  Merrill.  1870,  '70,  99. 

Maj.  D.  C.  Houston,  1870-74.    Reports,  '70,  89,  96;  '71,  117;  '72, 129  (special,  pro- 
posing modified  cross-section  and  stone  foundations  for  cribs,  '72,  160,  165; 
notes  on  wave  motion,  etc.,  '72,  168);  '73,  215;  '74,  i,  155. 
M^j.  G.  L.  Gillespie,  1874.    Reports,  '75,  i,  228;  '76,  ii,  426. 

Cant.  G.  J.  Lydecker,  1877  to .    Reports,  '77, 893 ;  '78, 1183 ;  '79, 1555 ;  special, 

iHovember  4,  1878,  to  president  Board  of  Engineers,  submitting  modifications  in 
plan  of  outer  harbor  and  a  breakwater  north  and  east  of  the  north  pier,  '79, 
1562. 
Assistants. 
Lieut.  A.  Mackenzie, '66^  iv,  91. 
Capt.  D.  P.  Heap.    Reports,  '67,  86 ;  '68,  110. 
W.  T.  Casgrain,  '67,  119. 
E.  S.  Chesbrough,  '70,  99. 

W.  H.  Hearding.    Report  on  stone  foundations  for  cribs,  '72,  161. 
Lieut.  F.  A.  Hinman.    Reports,  '73,  213;  '74,  i,  155. 
R.  S.  Littlefield.    Report  on  extension  of  north  pier,  '73,  214;  '74,  i,  155. 
John  Pierpont,  '74,  i,  155. 
Estimates. 
By  Lieutenant-Colonel  Graham,  in  1857,  to  complete  the  work,.|174,450.74,  8.  Doc. 

42,  35th  Cong.,  1st  Sess. 
By  Lieutenant-Colonel  Cram,  in  1864,  for  extension  of  both  piers,  $88,704,  '66^  i,  5, 

16,24. 
By  Migor  Wheeler,  for  extension  of  north  pier,  aggregate,  $86,744.65;  details  for  one 
crib,  $4,572.35,  '66,  iv,  115 ;  for  14-feet  channel,  >2,500,  '67,  258,  259 ;  for  exten- 
sion of  south  pier.  $48,000.  '68,  31 ;  to  complete  the  work,  $45,000,  '69,  28,  73; 
for  enlargement  or  harbor  lacilities  by  a  breakwater,  $900,000,  '70, 102 ;  *74,  i,  156. 
By  Mfgor  Houston,  for  completion  of  south  pier,  $75,()00,  '70,  96;  for  extension  of 

the  north  pier,  $78,000,  '74,  i,  156. 
By  M^jor  Gillespie,  for  dredging,  $5,000,  '75,  i,  45,  230;  aggregate  for  proposed  im- 
provements, $150,000,  '7(6,  I,  99,  ii,  431. 
By  Captain  Lydecker,  for  completion  of  existing  project,  '77,  894;  $250,000,  '78, 
1185 ;  $600,000  additional  to  complete  outer  harbor  as  modified,  and  construct  a 
breakwater  north  and  east  of  north  pier,  1  mile  in  length,  '79,  158,  1566. 
Financial  Statements. 
•66,  i,  25;  '68,  31;  '69,  28;  '70,  37,  96;  '72,  34,  130;  '73,  35,  215;  '74,  i,  41,  158; 
'75,  i,  45,  231;  '76,  i,  99,  ii,  431;  '77,  103,  894;  '78,  118,  1185;  '79,  158,  15d0. 
Operations.    (See  also  Private  and  Corporate  Work.) 
History  of,  '76,  li,  433 ;  '79,  1555.    Suspended  since  1852,  '66,  i,  5. 

1866.  Delayed  to  enable  the  city  to  perform  the  work  proposed,  viz,  extension  of  the 
north  pier,  '66,  ii,  37. 

1867.  Extension  of  north  pier  in  progress,  11,628  feet  of  timber  framed,  '67,  90. 

1868.  96  feet  of  north  pier  extension  completed,  and  3,152  cubic  yards  of  dredging, 
'68,  111. 

1869.  Korth  pier  completed,  ending  in  23  feet  of  water ;  extension  of  south  pier  600 
feet  under  contract  ana  in  progress,  '69,  28. 

1870.  South  pier  extension  continued ;  built  to  water  surface,  a  length  of  1,224  feet, 
'70,  37,  96.  Breakwater  for  outer  harbor  commenced,  Si56  linear  feet  built  to 
water  surfaco,  '70,  37. 

1871.  29  cribs,  equal  to  1,450  linear  feet,  placed  in  breakwater  and  completed  to 
\7&ter  HurfBice   *?l    35   117 

1872.  Extended  1,100  feet,'  2,250  linear  feet  completed  to  date,  '72,  33,  129. 

1873.  Extended  800  feet,  now  3,050  feet  long,  '73,  34,  213. 

1874.  Extension  of  breakwater  1,100  feet  and  repairs,  '74,  i,  40,  155. 

1875.  Breakwater  extended  150  linear  feet,  1,400  feet  of  superstructure  built,  pile 
protection  to  north  end  of  breakwater  in  progress,  100  feet  added  to  north  har- 
bor pier,  repairs  to  north  and  south  harbor  piers,  and  wreck  removed,  '75,  i,  45, 
228,229. 

1676.  By  hired  labor,  1,250  feet  of  superstructure  for  the  breakwater,  1,000  feet  of 
pile  protection  at  the  north  end  of  breakwater,  two  cribs  sunk  in  extension  of 
north  pier,  and  repairs  to  north  and  south  piers ;  by  contract,  10  cribs  added  to 
north  harbor  pier  and  superstructure  nearly  completed  over  the  entire  extension 
of  600  feet ;  also,  removal  of  a  schooner  wreck,  '76^  i,  98,  ii,  426. 


BIYEBS  AKD  HARBORS.  187 

CmCAOO  HARBOR,  II.L.-Coiitmiied. 

Operatloiis — Continned. 

1877.  Soperstractme  oyer  600  feet  of  north  pier  completed  and  pile  protection  to 
pier-head  built,  pile  protection  to  breakwater  extended  292  feet,  and  repairs, 
*77  103  893 

1878.  Siight  repairs  only.  '78,  1183. 

1879.  Breakwater  extended  800  feet  by  hired  labor,  88,758  cubic  yards  dredged  by 
contract,  '79,  157,  1556. 

Physical  Characteristics. 

Described,  '66,  iv,  93,  114. 
Plans*    (See  Estimates  and  Projects.) 
Private  and  Corporate  Work. 
1864-^65.  Good  results  obtained  by  work  performed  by  the  city,  '66^  i,  15.    |75,000 
was  appropriated  by  the  city  for  dredgine  and  pier  extension ;  437^  feet  btdlt 
in  extension  of  the  north  pier,  '66^  i,  15.    unprovements  by  Chicago  Dock  and 
Canal  Company,  '67,  23,86,91,92;  '68;,  31,110. 
Projects* 
By  Lieutenant-Colonel  Cram,  for  repairs  and  extension  of  the  north  and  south  piers, 
'66^  i,  16;  modified  by  Major  Wheeler,  giving  increased  width  to  the  cribs, 
dredginff.  and  extending  the  north  pier  omy,  '66^  iv,  114 ;  '67,  86.    For  channel 
for  vessels  drawing  14  roet  of  water,  '67,  S58, 259.    For  extension  of  the  south 
harbor  pie^  '68;  111 ;  '69,  28.    For  an  outer  harbor,  formed  by  a  breakwater 
inclosing  about  275  acres,  '70,  101 ;  '74,  i,  156. 
By  Major  Houston,  modification  of  cross-section  of  breakwater  and  stone  foundations 
for  the  cribs,  '72, 33.    Extension  of  the  breakwater  instead  of  building  the  pier, 
'72,  129.    For  extension  of  the  north  harbor  pier,  '73,  214. 
By  Major  Gillespie,  extension  of  the  breakwater  southerly  1,000  feet,  channel  to 

connect  the  outer  harbor  with  the  river,  and  repairs,  '76,  i,  99,  ii,  431. 
Board  of  Engineers  approved  and  recommended  adoption  of  project  submitted  by 
Captain  Liydecker  for  modifications  in  breakwater  for  outer  harbor  and  con- 
struction of  a  new  breakwater  north  and  east  of  north  pier,  '79,  1561, 1562. 
Surveys. 
1858.  under  direction  of  Lieutenant-Colonel  Graham.  '70,  99. 
1865.  Under  direction  of  Lieutenant-Colonel  Cram,  '66^  i,  16. 
1865.  Under  direction  of  Col.  W.  F.  Baynolds,  '67,   119;  by  Mr.  Chesbrough, 

•70,99. 
1869.  Under  direction  of  Major  Wheeler,  '70,  99. 

1873.  Under  direction  of  Lieutenant  Hinman,  by  John  Pierpont,  and  B.  S.  Little- 
field,  '74^  i,  155. 
1876.  Under  direction  of  Major  Gillespie,  '76,  i,  96,  ii,  428. 
1878.  Under  direction  of  Captain  Lydecker,  '79, 1566. 
Maps. 
'66^  i :  '78,  1184. 

Sketcn  of  the  harbor,  June  30, 1879,  followed  by  plan  of  angle-crib  and  plan  of 
crib  on  pile  foundation,  '79,  1560. 

''       •  [C.C.] 


CHlCKAHOnillMr  RITCB,  TA«— Improvembnt  of. 

Appropriations. 

1878 $5, 000, '78,  73. 

1879 1,000,  '79,  86. 

Commerce. 

Benefit  of  improvement,  '75,  ii,  171.    Improvement  above  Windsor  Shades  not  war- 
ranted, '79,  620. 
Statistics,  '75,  ii,  172;  '79,  620. 
Contracts. 
1878.  With  H.  E.  Culpepx>er,  for  dredging,  at  14  cents  per  cubic  yard,  '79,  619. 
Abstract  of  bids,  '79,  619. 
Eng^ineers. 
Chibf  of  Engineers. 

Reports,  '75,  i,  95;  '78,  73;  '79,  86. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  8.  C.  E.,  1874  to .    Reports,  '75,  ii,  170;  •78»  521 ;  '79,  619. 

Estimates.    (See  Projects.) 
Financial  Statements. 
•78,  73, 521 ;  '79,  96, 620. 


138  INDEX  OF 

CHICKAHOIHINT  RITJEB,  TA.— Ooatiniied. 

Operations. 

ld78-'79.  Channel  throogli  Binn's  Bar,  dredged  to  a  width  of  100  feet  and  depth  of 
d  feet ;  channel  thzouf^h  Old  Fort  and  Windsor  Shades  Ban,  dredged  to  a  width 
of  60  feet  and  depth  of  8  feet,  '79,  619. 
Physical  Ciiaracteristics. 
General,  '75,  ii,  170.    Obstructions:  bars,  snags,  trees,  etc.,  '75,  ii,  170, 171.    Prod- 
ucts of  the  adjacent  country,  '75,  ii,  172.    Deterioration  of  depth  as  compaied 
with  other  rivers,  '75,  ii,  Ivl,  172.    Character  of  bars,  '79,  619. 
Projects.  * 

By  S.  T.  Abert,  U.  S.  C.  E.,  for  dredging  and  remoyal  of  logs,  snass,  trees,  etc.,  at 
an  estimated  cost  of  $10,380,  '75,  ii.  172;  *78^  73w  For  widening  channel  and 
for  construction  of  dikes  to  close  subsidiary  channels,  at  an  estimated  cost  of 
f  10,000,  '79,  619. 
Surveys. 
1874-^78.  Under  direction  of  S.  T.  Abert,  an  examination  of  the  riyer  in  general 
and  a  special  survey  of  Binn's,  Old  Fort,  and  Windsor  Shades  Bars,  '75,  ii,  170; 
'79,  619. 


CHICKASAHA  (CHICKASAHOT)  RITEB,  KIISS.— Subyet  or. 

CoBiBierce. 

Character  of;  '79,  841.    Fine  timber  lands  tributary  to  river,  '79,  843. 
Enirineers. 
Chief  of  Enoinexbs. 

Reports,  '78,  81;  '79,  106. 
Enginbeb  in  Charge. 

Capt.  A.  N.  Damrell,  '78,  81;  '79, 105.    Beport,  '79^  841. 

P.  Robinson,  '79,  841.    Report^  '79,  842. 
Estimates.    (See  Flans.) 
Plijrsicai  Characteristics. 

Description  of  the  river,  '79,  841,842,843. 
Plans. 
By  P.  Robinson,  1879,  for  removal  of  obstmctions  to  low-water  mark  from  Shnbnta 
to  Winchester,  38  miles;  to  2  feet  below  low-water  firom  Winchester  to  War- 
ren's Mill.  12  miles;  and  3  feet  below  low- water  from  Warren's  Mill  to  month 
of  the  Chickasaha,  80  miles;  estimated  cost,  f  11,500,  '79,  842. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  81. 

1879.  Examination  completed  by  P.  Robinson,  '79,  105,841,842. 


CHIN COTEAGUE  INIiET,  TA.— Snrvey  ordered  by  act  of  March  3,  1879, 

'79,  81. 


CHIPPEWA  BITEB,  UTIS.— Impkovement  of. 

(See  also  Mississippi  Rivkr,  Rbsebyoibs,  btc.) 

Appropriations. 

Allotment  for  survey $1,600  00,  '76,  i,  707. 

Allotment  for  survey 4, 664  86,  '79,  1168. 

1876 10,000  00, '77,  87, 574. 

1878 10,000  00, '78,  100, 729. 

1879 8, 000  00, '79,  135, 1170. 

Total  to  1879 $34,464  86. 

Summary  of  appropriations,  '79, 1170. 
Commerce. 

Statistics,  '75,  i,  380;  '76,  i,  709;  '79,  1171. 
Contracts. 

1877.  Winston,  Douglass  &  Winston,  construction  of  jetties,  '77|  574« 

Abstracts  of  bids,  '77,  574. 
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CHIPPEWA  BITCB,  ^ITIS.— Contiiiaed. 

DocnHieiits*    (Not  printed  in  reports. ) 
Beport  of  M%|or  Farquhar  of  January  30, 1875,  H.  Doo.  75,  43d  Cong.,  2d  Sess.,  '76, 
707,709. 

En|irineeTS« 

Chief  or  Enginibers. 

Beports,  '72,  52;  '75,  i,  63;  »76,  i,  85;  '77,  86;  '78^  100;  '79,  135,130. 
Engineebs  in  Chabqe. 
M%j.  G.  K.  Warren,  1868.    Beport,  '68,  306, 360, 365, 369, 370. 
Col.  J.  N.  Macomb,  1872,  '72,  52. 
Maj. F.  U.  Farouliar,  1874-78.    Beports,  '75.  i,  375;  '76,  i,  707;  '77,  574;  '78^  788. 

Capt.  Charles  J.  AUen,  1878  to .    Beports,  '79, 1168, 1171. 

Assistants. 
J.  E.  Turner,  '75,1,  376. 
Max  E.  Schmidt,  '76,  i,  709. 
Charles  Wanzer.    Beport,  '79,  1174. 
Estimates.    (See  Plans.) 

By  Captain  Allen,  in  1879,  for  completion  of  existing  project,  $111,892.50,  '79,  1170. 
Financial  Statements. 

'77,  87, 574;  '78,  100, 729 ;  '79,  135, 1170. 
Operations* 
History  of.  '79,  1168. 
1877-'78.  Construction  of  west  jetty,  4,013  feet,  and  405  feet  of  east  jetty,  '78»  728, 

729. 
1878-79.  Bepairs  to  west  jetty ;  completion  of  east  jetty,  length  2,110  feet,  '79, 135, 
1169,1171. 
Physical  CliaraGteristics. 
Description,  '75,  i,  376;  '76,  i,  707;  '79,  1172, 1176. 

Plans* 

By  Maj.  G.  K.  Warren,  in  1868,  for  surveys,  $5,000  and  $10,000,  and  for  protection  of 
river  from  sliding  banks,  |5,000,  '68,  30G,  360, 365, 369, 370. 

By  J.  E.  Tamer,  in  1874,  for  wing-dams  and  removal  of  obstructions;  estimated  cost, 
$167,645,  '75,  i,  379. 

By  Major  Farquhar,  in  1875,  for  dam  at  Upper  Dalles,  $213,691.55 ;  for  dam  at  Lower 
Dalles,  $244,888.56,  '76^  i,  707, 708.  For  removal  of  obstructions,  $139,892.50, 
'77,  574;  '78;  729;  '79,  1169. 

By  Charles  Wanzer,  in  1879,  for  revetting  the  sand  banks  with  slabs  and  edgings, 
'79,  1172, 1179. 
Private  and  Corporate  Worls. 

Lock  and  dam  built  by  State  authority,  '77,  574.    Training-walls  and  brush-dams 
at  mouth  of  river,  '79,  1172.    List  and  description  of  private  dams,  also  inju- 
rious effects  of,  '79,  1173, 1178. 
Projects. 

By  Mi^or  Farquhar,  in  1875,  for  removal  of  obstructions  below  Eau  Claire  by  wing- 
dams,  revetments,  jetties,  etc.,  '76,  i,  708;  '77,  574;  '78^  729;  '79,  1169. 
Surveys. 

1874.  By  J.  E.  Turner,  under  direction  of  Msgor  Farquhar.    Beport,  '75,  i,  375. 

1875.  By  Max  E.  Schmidt,  under  direction  of  Major  Farquhar.    Beport,  '76^  i,  707. 


CHOGTATTHATCHEE  RITEB,  FLA.— Improvement  of. 

A  ppro  priations. 

1832 $3,000.    Act  of  July  4. 

183:^ 5,000.    Act  of  March  2. 

1844  (Choctawhatchee  and  Holmes  Bivers) ...  10, 000.    Act  of  June  5. 

1852 10,000.»  Actof  March3. 

1>574  (survey) 5,000,  '74,1,75,896. 

1875 5,000,  '75,1,81,11,9. 

187G 5,000, '76,1,72,494;  '77,71,414, 

1879 5, 000, '79,  103, 827. 

commei-ee. 

Beqiiirements,  '72,  64,588,640. 
Statistics,  '72,  589,641;  '77.  414;  '79,  826. 
Bngrineers. 
Chief  of  Engineers 
Beports,  '71, 69;  '72,  63;  '74,  i,  75;  '75,  i,  80;  '76,  i,  72;  '77, 70;  '7ft  79;  '79, 103. 

*£V>r  survey  of  SavuuuJi  and  Choctowhatoliee  Riven. 
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CHOCTAWHATClUBi:  BITBB,  FI.A«-€ontiimod. 

EBi^iiieers — Continued. 
Engineers  in  Chajige. 
Col.  J.  H.  Simpson,  1871.    Reporto,  '72,  588, 640. 
Lieut.  Col.  W.  F.  EaynolcU,  1872,  '73,  ti6. 

Capt.  A.  N.  DamieU,  1873,  '73»  06.    Beports,  '74,  U  896:  '75,  11,  8;  '76^  i,  493; 
'77,  413;  '78,  590;  '79,  824. 
Assistants. 
Joseph  Barney.    Beport,  '72,  641. 
William  8.  Simpson,  '72,  588. 
Estimates.    (See  Plans.) 
Financial  Statements. 
'72,  589;  '74, 1,  75,896;  '75,  81,  ii,  9;  '76,  i,  73,494:  '77,  71,414;  '78;  80,590;  '79, 
103, 827. 
Operations. 
History  of:  from  1874,  '79,  8«4. 
1874-^5.  Obstructions  lemoved  from  river  for  a  distonoe  of  48  miles  from  month, 

'75,  i,  81,  ii,  8. 
1875-76.  Removal  of  ohstmctions ;  3-foot  channel  obtained  firom  mouth  to  Buzzaid's 

Bar;  wagon*road  cut  around  the  bar,  '7^  i,  73, 493. 
1876-'77.  Channel  3  feet  in  depth  obtained  for  about  75  miles  of  the  lower  part  of 

the  river  by  removal  of  obstructions,  '77,  70,413. 
1877-^78.  Obstructions  removed ;  removal  of  gravel  and  drift  at  Miller's  Field,  '78; 

79,590. 
1878-79.  Operations  suspended,  '79,  103, 835. 
Piiysical  Cliaracteiistics. 
Description,  '72,  63,588,640-645;  '79,  826. 

Plans. 

By  Joseph  Barney,  in  1873,  for  thorough  improvement  of  river;  estimated  cosl^ 
$98,716.80.  To  meet  present  and « prospective  reonirements  of  commerce, 
$52,391.20.  Bemoval  of  obstrnctions  which  seriously  interfere  with  present 
trade,  $34,333;  the  last  recommended  by  Colonel  Simpson,  '72,  64, 589, 640, 64& 

Projects. 

By  Colonel  Simpson,  in  1873,  for  removal  of  obstructions  and  straightening  channel 
in  places.  '72,  63,589,641 ;  '74.  i.  896. 

By  Captain  Damrell,  in  1874,  for  removal  of  obstructions,  '74, !.  75,896;  '75,  i,  81, 
ii,  9;  '76,  493;  '77,  413;  '78,  590.    In  1879,  for  cutting  and  blasting  3-foot  chan- 
nel through  rock  shoal,  4  miles  below  Geneva,  '79,  8&. 
Surveys. 

1871-72.  By  Joseph  Bumey  and  William  Simpson,  under  direction  of  Colonel 
Simpson.    Reports, '72,  588, 641. 


CHOPPA WAmASIC  BAT,  TA.--ST7ByET  of. 

engineers. 

Chief  of  Engineers. 

Reports,  '71,  76;  '76,  71. 
Engineer  in  Charge. 

M«J.  W.  P.  Craighill,  1871.    Reports,  '71,  620 ;  '72,  707. 

A  SSI6T  ANTS 

Capt.  Charles  B.  Phillips.    Report,  '72,  713. 
J.E.  Weyss,  '72,  707,713. 
Gilbert  Thompson,  '72,  707,713. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 
An  estuary  of  the  Potomac  River,  40  miles  below  Washington  CiiiY;  the  bottom  con- 
sists of  soft  mud ;  banks  well  timbered ;  at  the  head  ofthe  bay  is  Choppawamaaio 
Creek,  '72,  713. 
Plans. 
By  Captain  Phillips,  and  concurred  in  by  M^Jor  Craighill,  for  opening  a  cut  across 
from  the  creek  to  the  Potomac,  forming  a  new  mouth  4  mil®  from  the  present 
one.    Estimated  cost,  by  Captain  PhUlips,  of  a  cut  80  feet  wide  at  bottom  by  10 
feet  deep,  $6,945.40;  or  12  feet  in  depth,  $9,522.92.    Increased,  by  Ki^or  Ciaig- 
hill,  to  $7,000  and  $10,000,  respectively,  '72,  707,708,714,716. 
Surveys. 
1871.  Under  direction  of  Mi^or  Craighill  and  the  immediate  supervision  of  Captain 
Phillips,  by  J.  £.  Weyss  and  GUbert  Thompson.    Reports,  '71, 620;  '72, 707, 713. 
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CHOPTABT K  RIT£B,  BID.— Survey  oideied  by  aot  of  March  3, 1879,  '79^  81. 


CHOWAN  RITEB,  !¥•  C— Sttbvkt  of. 

Commerce* 

Does  Bot  Justify  cost  of  impioyementi  '79,  727,  728. 

Engriveers* 

Chief  of  Ekginebbs. 
Beports,  '78»  76 ;  '79,  05. 

EXGINEEBS  IN  CHARGE. 

Capt.  C.  B.  PhiUips,  '78,  76 ;  '79,  88.    Beports,  '79,  726. 
Assistants. 
W.  G.  WiiUamson.  '79,  727.    Beport,  '79,  728. 
EstiHiates.    (See  Plans. ) 
Physical  €taaraeteristics« 

Description  of,  '79,  727,  728.    Obstructions,  '79,  728. 
Plans. 
Captain  Phillips,  1879,  recommends  that  both  eastern  and  western  channels  shoold 

be  marked  by  buoys,  '79,  728. 
By  W.  G.  Williamson,  1879,  for  removal  of  obetractlons,  '79, 728, 729.    Not  reoom- 
mended,  '79,  728,  729. 
Surveys. 

1878.  Ordered  and inprogress,  '78^  76. 

1879.  Completed  by  W.  G.  Williamson,  '79,  95,  727. 


Cllf  cnriVATI,  OHIO.— Harbor  of  retagre  fl*om  ice-floes. 

Appropriations. 

1878, 150,000,  '78,  108 ;  '79,  146. 
Commerce. 

Losses  occasioned  by  ice-floods  of  1876-77,  '78^  817-819.    Area  required  for  a  harbor 
of  refuge,  '78^  c0O.    Table  showing  dates  of  closing  and  reopening  of  naviga- 
tion, '78,  821.    Necessity  of  some  improvement  at  Four-Mile  Bar,  '78^  829. 
Contract. 

1879.  With  John  J.  Shipman,  for  construction  of  dikes,  '79, 1355. 
Documents.    (Not  printed  in  reports.) 
S.  Doc.  39,  44th  Conff.,  2d  Sess.,  on  availability  of  Mill  or  Taylor's  Bottom  for  an 
ice-harbor,  '78,  mi,    H.  Doc.  34,  44th  Cong.,  2d  Sess.,  on  availability  of  Mill 
Creek  for  an  ice-harbor,  ^8,  826. 
Ennrineers. 
Chief  of  Engineers. 

Eeports,  '78,  108;  '79, 146. 
Board  of  Engineers. 
1878.  Convened  to  report  upon  the  construction  of  a  harbor  or  harbors  of  reftage 
fit)m  ice-fioes,  at  or  near  Cincinnati,  Ohio.    The  board  consider  that  the  appro- 
priation of  1878  can  be  best  expended  by  constructing  dikes  at  Four-Mile  Bun 
rti\  ^l^ — 1 a . —  T»_i^_  V      ,.^  *    ,^  ,  J.  _„  XL- i_^  .^112  prevent  the 

from  which  point 


(Colonel  Z.  B.  Tower  and  Majors  William  £.  Merrill  and  C.  B.  Suter.) 
Engineer  in  Charge. 
Maj.  W.  E.  Merrill,  1878.    Eeports,  '78,  814;  '79,  1355. 

A  oQT  AX  AN  TS 

William  Weston  and  L.  Petitdidier,  1878,  '78,  829. 
Estimates.    (See  also  Projects.) 
By  Mailor  Merrill,  for  ice-harbors:  Ist,  at  the  mouth  of  Little  Miami  Biver,  $813,983, 
'78,  823,  824 ;  2d,  at  Crawfish  Creek,  $322,600,  '78,  824 ;  3d,  at  mouth  of  Lick- 
ing Biver,  $741,000,  '78,  825;  4th,  at  Willow  Bun,  $615,600,  '78,  825;  5th,  at 
IMoasant  Run,  $701,350,  '78,  826.    For  ice-breakers,  $176,000,  '79,  1362. 
Financial  Statements. 

•78,  108;  '79,  146,  1355. 
Physical  C/liaracteristics 
Hislory  of  icc-llootl  of  1876-77,*' 78,  814.    Table  of  gauge-readings,  '78,  82-2.    Sedi- 
mentary deposits,  '79,  1360. 
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£llf  CUVNATI,  ^iIIO*^]Iarlter  oC  wefmge  from  iee«ll«efl— Continneil. 
Plans. 

By  Major  Merrill,  for  conBtraction  of  harbors  of  refaffe  from  ice-fioos :  let,  at  mouth 
of  Little  Miami  Biver,  by  dredging,  paying,  ana  construction  of  slaices,  dams, 
etc.,  affording  an  area  of  31  acres,  '78,  823;  objections,  '78,  827.  2d,  at  Craw- 
fish Greek,  a&tdiag  an  area  of  13  acres,  *78,  824 ;  adyaotitges,  *78,  827 ;  obje<v 
tions,  '79,  1360.  3d,  at  Mill  or  Taylor's  Bottom,  '78,  824;  objections,  '78,  m. 
4th.  at  month  of  Licking  River,  afiording  an  area  of  9.8  acres,  '78^  625.  5^,  at 
Willow  Run,  affording  an  area  of  19.3  acres,  '78,  825;  advantages,  '78,  827;  ol> 
lections,  '79,  1360.  6th,  at  Mill  Creek,  objectionable,  '78,  826.  7tb,  at  Pleaiwnt 
Run,  affording  an  area  of  30.3  acres,  '78,  826;  objections,  '78^  827.  Other 
methods  of  protection :  Ist,  by  ice-breakers;  2d,  by  sheer-booms;  3d,  by  harbor- 
boats,  '78,  828;  '79,  1361-1363. 
Projects. 
By  Mj^or  Merrill,  for  protection  of  the  commerce  of  Cincinnati  from  the  dangers  of 
ice-floes,  by  the  construction  of  dikes  at  Four-Mile  Bar,  at  an  estimated  cost  of 
$18  per  running  foot,  '78,  829.  Approved  by  Board  of  Engineers  (see  Board  of 
Engineers),  '79,  1364. 


ClilRAMWATBM  RITER,  IDAHO.— iMPROvmasNT  of. 
Appropriations* 

1879,  15,000,  '79,  183. 

Commerce. 

Benefit  of  improvement  to  commerce,  '79,  1817, 1822,  1855. 
Statistics,  '79,  1817,  1856. 
EMgineers. 
CuiEF  OF  Engineers. 

Reports,  '78,  139;  '79, 182, 183. 
Engineers  in  Charge. 

Maj.  J.  M.  Wilson,  1878,  '78,  138;  '79.  180,  183.    Report,  '79, 1813. 

Maj.  G.  L.  Gillespie,  1879,  '79,  180,  18;J.    Report,  '79,  185&, 

P.  G.  Eaatwick,  '79,  1813.    Report,  '79,  1817. 
Estimates.    (See  Projects.) 
Piiysical  Ciiaracteristics. 

Description  of,  '79,  1814-1822,  1855.    Obstructions,  '79,  1815-1821.    Freshets,  '79, 
1816,  1821,  1822.    Discbarge  of  river,  '79,  1818,  1819,  1821. 
Plans. 
By  P.  G.  Eastwick,  1879,  for  improving  upper  river  by  the  removal  of  rock  aod 
bowlders,  to  a  depth  of  3  feet  at  low-water,  '79,  1815,  1823;  considered  imprac- 
ticable, '79,  1855. 
Projects. 
By  Major  Wilson,  1879,  for  removal  of  rock  and  bowlders,  firom  Lewiston  to  montii 
of  North  Fork,  to  a  depth  of  4.5  feet;  estimated  cost,  $34,424,  '79,  1816, 1823, 
1855,  1856. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  139. 

1879.  Completed  by  P.  G.  Eastwick,  '79,  183,  1813,  1817. 


CliETELAIfD  HARBOR,  OHIO.—Improvement  or. 

Appropriations. 

1825  (survey) $5,000  00.    Act  of  March  3. 

1827 10;  000  00,  '66,iii,  33. 

1829 12,179  00,  '66,  iii,  33. 

1830 1,786  56, '66^  iii,  33. 

1831 3,670  00,  '66,  iii,  33. 

1832 6,600  00,  '66^  iii,  33. 

1834 13,315  00,  '66,  iii,  33. 

1836 15,006  59, '66,  iii,  33. 

1837 10,000  00, '66,  iii,  33. 

1838 51,856  00, '66,  iii,  33. 

1844 25, 000  00, '66,  iii,  33. 
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CliETELAN D  HARBOR,  OHIO-Continaed. 


Appropriations — Continued. 

1852 30,000  00 

1853 145  69 

1864 20,000  00 

1866 59,806  00 

1868  (allotment) 17,000  00 

186^70 *13,380  00 

1870 20,000  00 

1871  (allotment  for  repairs) . .  1 636  77 

1873 1,000  00 

1874 30,500  00 

1875 50,000  00 

1876 58,000  00 

1878 100,000  00 


'66,  iii,  3:^.. 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  iii,  33. 
'68,  24. 
'69,  22. 
'71,46. 
'72,239. 
'73,  122. 
•75,  i,  151. 
'75,  i,  168. 
'76,  ii,  139. 
78,  130,  1263. 


1879 100,000  00,  '79,  172,  1695. 

Total  to  1879 $654,881  61 

CoiBHi«ree. 

Reqniiements  dlscnflsed,  '67,  252,  253,  254. 

Statistics,  '66,  iii,  33,  iv,  75;  '67,  231;  '69,  137;  '70, 178;  '71,  194;  '72,  229;  '73, 
338;  '74,  i,  222;  '75,  i,  303;  '76,  ii,  558;  '77,  964;  '78,  1262;  '79,  1695. 

Contracts. 

Ib66.  J.  £.  <&  D.  E.  Bailey,  stone  and  labor,  '66,  iii,  74;  '67, 142.— Patrick  Smith,  piles, 
•66,  iii,  74;  '67,  142.— J.  D.  Palmer  &  Wright,  timber  and  lumber,  '66,  iii,  74; 
'67, 142.  James  Loveday,  iron,  '66,  iii,  74 ;  '67,  142. — 1871.  Andrew  Spanlding, 
dredging,  at  25  cents  per  cubic  yard,  '71, 194 ;  '72,  229. — 1874.  Heramingway 
&  Garfield,  materials  and  labor,  '75,  i,  303.  Cartwright,  McCurdy  &,  Co.,  iron, 
'75,  i,  303.— 1875.  Charles  H.  Strong,  materials  and  labor,  '76,  ii,  559.— W.  H.  Mc- 
Curdy, iron,  '76,  Ii,  559.-1877.  W.  H.  McCurdy,  iron,  '77, 964.  Ferris  &  Garfield, 
materials  and  labor, '77,  964;  '79,  1697.-1878.  William  H.  McCurdy,  iron, '79, 
1697.— F.  H.  Colton,  timber  and  labor,  '79, 1697.-1879.  Charles  H.  Strong,  tim- 
ber and  labor,  '79,  1697. 
Abstracts  of  contracts,  '66,  iv,  74;  '67,  232,  233;  '75,  i,  303,  304;  '76,  ii,  559;  '77, 

964. 
Abstracts  of  bids, '66,  iv,  23-25;  '71,  194;  '79,  1695, 1696. 
Docounents.    (Not  printed  in  reports.) 
All  details  of  projects  and  operations  prior  to  1864.    Reports  of  Col.  T.  J.  Cram, 
dated  November  2,  1864,  '66,  i,  24;  and  February  1,  1867,  '66,  iv,  142. 
Enirineers* 
Chief  of  Ekoinebrs. 
Iteports,  '66,  i,  5,  ii,  37,  41,  iii,  5,  33,  iv,  20;  '67,  29,  30,  252;  •68,  24,  41 ;  '69,  22, 
37;  '70.  48;  '71,  46;  '72,  44;  '73,  44,  46,  122;  '74,  i,  50,  53;  '75,  i,  55,  57,  151, 
168;  '76,  i,  108,  139,  ii,  559;  '77,  114,  115;  '78,  129,  130;  '79,  172. 
Board  of  Engineers. 
1875.  To  consider  the  subject  of  a  breakwater ;  various  plans  discussed.    Recom- 
mend a  closed  breakwater  with  an  area  of  200  acres.    Adjourned  to  await 
examination  of  the  lake  bed,  '75,  i,  308.    Reassembled  and  selected  the  west  side 
of  the  city  iront  tor  its  location,  and  recommend  its  construction  to  be  as  fol- 
lows: West  side,  1,000  feet  of  pile  pier  from  shore  line  to  15  feet  water,  thence 
1,400  feet  of  crib  work  extending  to  27  feet  water.    North  side,  4,700  feet  of 
crib  work  nearly  parallel  with  the  shore.    East  side,  extension  of  the  west  har- 
bor pier  600  feet,  leaving  an  entrance  300  feet  in  width  to  the  new  harbor.    Es- 
timated cost,  $1,373,000.    Report,  '75,  i,  308. 
(Colonel  Woodruff,  Lieutenant-Colonel  Blunt,  Majors  Comstook  and  Wilson.) 
Ekgineebs  in  Charge. 
Col.  T.  J.  Cram,  1864-'68.    Reports,  '66,  i,  13, 5S,  24,  45,  iv,  19-25,  69-75;  '67,  41, 

48,  230—233. 
M^j.  W.  McFarland,  1868-'70.    Reports,  '68,  155;  '69,  133;  '70,  178. 
Capt.  G.  L.  Gillespie,  1870-72,  '71,  45.    Reports,  '71,  193 ;  '72,  229. 
Ma^.  F.  Harwood,  1872-74,  '73,  42.    Reports,  '73,  337 ;  '74,  i,  222.    On  survey  for 

harbor  of  refuge.  '74,  i,  232-238. 
Lieut.  Col.  C.  E.  Blunt,  1874-77,  '74,  i,  215.    Reports,  '76,  i,  302,  304;  '76^  ii, 

558*  *77  963  964 
M^j.  W.  McFarWd',  1878.    Reports,  '78, 1261, 1263. 
M%i.  John  M.  Wilflon,  1878  to .    Report,  '79,  1691. 

*8aid  to  be  $12,000,  *C9, 137. 
tlHfferenoe  between  $1,000  and  the  amonnt  whioh  reverted  to  the  Troamry. 
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CLETELAND  HABBOB,  OHIO— Continaed. 

Assistants. 
MaJ.  F.  U.  Farquhar.    Estimates  by,  '66,  iv,  19,71. 

Capt.  M.  B.  Adams,  '75,  i,  53.    In  Immediate  charge  of  harbor,  '75,  1,  292,  304. 
George  E.  Fell,  '74,  i,  233. 
Estimates. 
By  Colonel  Cram,  for  proposed  extension,  $59,806,  '66,  i,  23,  iv,  73 ;  additional  to 
complete  existing  project,  $3,691 ;  additional  for  channel  for  vessels  drawing  14 
feet  water,  $1.30,000,  '67,  252. 
By  Major  Harwood,  for  breakwater  for  harbor  of  refuge,  $500  i>er  linear  foot;  ag- 
gregate, $4,000,000,  '74,  i,  237. 
By  Lieutenant-Colonel  Bluttt,  for  breakwater  in  4-fathom  water,  $521,000;  in5- 

fathom  water,  $1,155,000.  '75,  i,  305,  306. 
By  Board  of  Engineers,  for  breakwater,  $1,373,000 ;  softness  of  the  lake  bed  may 

increase  the  cost  25  per  cent.,  '75,  i,  310. 
By  Chief  of  Engineers,  modified  to  $l,tiOO,000,  '75,  i,  303.    To  complete  existingproj- 
ect,  $1,500,U00,  '79,  173,  1695. 

Financial  Statements. 

•66,  i,  25;  '67,  14el;  '68,  41;  '69,  137;  '70,  178;  '71,  194;  '72,  230;  '73,  338;  '74, 
i,  222;  '75,  i,  304;  '76,  ii,  559;  '77,  964,  965;  '78;  130,  1263;  '79, 172,  1695. 
Operations* 

History  of,  "79,  1691. 

1865.  Kepairs  on  west  pier,  '66^  i,  22. 

1867-^68.  450  Unear  feet  of  west  pier  built,  '68,  41. 

1868-'69.  5  feet  added  to  west  and  400  feet  to  east  pier,  *69,  133. 

1869-'70.  175  feet  added  to  east  pier,  making  the  piers  of  equal  length ;  west  pier 

repaired,  '70,  178. 
1870-'71.  Repairs  to  east  pier-head,  dredging  9,500  cubic  yards,  '71,  47. 
1871-72.  65,664  cubic  yards  sand  and  gravelremoved ;  east  and  west  piers  repaired 

by  day  labor,  '72,  229. 

1873.  No  operations,  '73,  337. 

1874.  Kepairs  to  piers,  '74,  i,  222. 

1875.  Repairs  to  piers  by  contract,  '75,  i,  303.  Repairs  to  east  pier  in  progress, 
'77,  964. 

1875-'76.  3:<3  feet  of  pile  pier  for  breakwater  completed,  '76^  ii,  558. 

1876-^77.  1,150  feet  of  pile  pier  nearly  completed,  '77,  964. 

1877-78.  Substructure  of  breakwater  extended  300  feet  by  6  cribs,  each  50  feet  long; 
repairs  to  east  pier,  '78,  129,  130,  1261,  1263. 

1878-79.  600  linear  feet  of  crib-work  sunk ;  500  linear  feet  of  superstructure  built, 
and  stone  foimdation  pi-epared  for  1,000  linear  feet  of  crib-work  for  breakwater; 
repairing  piers  and  dredging  at  the  mouth  of  the  river,  '79,  172,  1693. 
Piiysical  Characteristics. 

The  depth  of  water  on  the  outer  bar  diminished  5  feet  during  violent  storms,  '71, 
194.    Described,  '74,  i,  233 ;  '75,  i,  309.    Character  of  lake  bottom,  '75,  i,  304. 
Plans.    (See  Projects.) 

Sketches  of,  suggested  for  a  harbor  of  refuge  bv  Board  of  Trade  of  Cleveland,  '74, 
i,  234. 

By  P.  C.  Watmough  and  Mtgor  Harwood,  '74,  i,  235. 

By  Lieutenant-Colonel  Blunt  and  Major  Harwood,  '75,  i,  306. 

Discussion  of  pile  piers,  '66^  iv,  19,  20,  69-72;  '68,  156;  '69,  133-136;  '73,  338. 
Private  and  Corporate  Work. 

Dredging  by  the  city  on  bar,  '66,  i,  22.    East  pier  in  possession  of  private  parties, 
•66,  i,  22,  23,  ii,  37.    The  Cleveland  and  Pittsburgh  Railroad  Company  per- 
mitted to  use  a  portion  of  the  east  pier,  agreeing  to  Jceep  it  in  repair,  '77,  965. 
Projects. 

Original,  for  piers  at  mouth  of  Cuyahoga  River  and  dredging ;  details  not  known 
(see  map),  '66,  i,  23. 

By  Colonel  Cram,  for  repairs  of  piers.  '66^  i,  13,  22.  Extension  of  west  pier  500  feet 
and  east  pier  575  feet,  18  feet  wide,  and  5  feet  above  water,  '6C^  i,  23.  Pile-pier 
consiruction  adopted  for  pier  extension  instead  of  cribs,  '66,  iii,  5,  20. 

By  M^jor  Gillespie,  repairs  of  piers  by  day  labor,  and  dredging  to  18  feet  by  con- 
tract, '71,  193,  194;  completed,  '72,  229. 

By  Major  Harwood,  for  repairs  to  piers  by  day  labor,  '73,  337 ;  '74,  i,  222. 

By  Lieutenant-Colonel  Blunt,  for  repairs  to  east  pier,  '77,  965. 

By  Board  of  Engineers,  as  &ially  adopted,  '75,  i,  303. 

By  Lieutenant-Colonel  Blunt,  for  constructing  shore-arm  of  breakwater  by  contract 
as  far  as  available  funds  will  allow,  '75,  i,  303. 
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CI.£T£I.ARrD  HARBOR,  OHIO— Continued. 

Sec  notary  of  W^ar. 

Ai>proves  i-Gcoiuiu«-udation  of  Chief  of  Engineers  for  project  for  harbor  of  refuge, 
'75,  i,  308.    Anthorized  by  act  approved  August  14,  1B76,  to  make  agreement 
wiih  ralr^ad  company  for  u^e  and  occupancy  of  The  east  pier,  '76^  ii,  rJ9. 
Surveys. 
1865.  Under  direction  of  Colonel  Raynolds,  '66,  i,  2b. 
1<S73.  For  h;]krbor  of  refuge,  under  direction  of  Major  Harwood,  by  Assistant  George 

E.  Fell.    Report,  '74,  i,  232. 
1874.  For  breakwater,  under  direction  of  Lientenant-Colonel  Blunt.    Report,  '75, 

?,  304. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  improvements,  '6€^  i, 
24.    Of  harbor,  showing  condition  of,  in  1865,  '66^  i,  24.    Sketches  of  proposed 
harbor  of  refuge,  '74,  i,  235;  '75,  i,  306. 

[C.  C] 


CLinrCH  RITER,  TElflf.  AMD  TA.— Examination  of. 

» 

Commerce. 

Value  of  farm  products  exported,  $2,000,000,  '76,  i,  741,  745. 
Statistics,  '76,  i,  744. 
Engineers. 
Chief  of  Engineers. 

Report,  '76,  i,  87. 
Engineer  in  Charge. 

Maj.  W.  McFarland.  '76,  i,  87.    Reports,  '76,  i,  741,  745. 

ASSI  ST  A^X 

W.  M.'  Gordon.     Report,  '76,  i,  742. 
EstlHiates.    (See  Plans.) 
Phjrsical  Characteristics. 

Dt?8cription  ot,  '76,  i,  741,  742,  743.     Obstructions,  '76,  i,  743. 
Plans. 
By  Msyor  McFarland,  1876,  for  obtaining  a  high-water  channel  of  from  3  to  4  feet 
deep  by  construction  of  wing-dams  and  removal  of  obstructions ;  estimated  cost 
$44,025,  '76,  i,  742,  744.     Slack-water  navigation  possible,  but  the  interests  of 
commerce  would  not  justify  the  expense,  '76,  i,  747. 
Private  and  Corporate  W^ork. 
1845.  State  of  Tennessee  expended  $10,000  in  removing  obstructions  between  State 

line  and  mouth  of  river ;  work  unsatisfactory,  '76^  i,  743. 
1872.  The  Clinch  River  Improvement  Company  expended  $1,000,  with  good  results, 
•76,  i,  743. 
Surveys. 
1876.  Examination  from  mouth  of  Indian  to  junction  of  Clinch  and  Powell's  Rivers^ 

•76,  i,  87,  745. 
By  W.  M.  Gordon,  below  Emory's  River,  '76,  i,  87,  745. 


ClilNTOM  HARBOR9  MICH.— IMPROYBMENT  OF. 

Appropriations. 

1^2 $5,000,  '66,  i,  7. 

1870 5,000,  '70,  46. 

Itf71 1,500,  '71,  182. 

Total  to  1879 11,500 

Commerce. 

Local  and  unimportant,  '72,  214 ;  '76,  ii,  549. 
^ATisncs,  '70, 161;  '71,  182;  '72,  215. 
Contracts. 
1870.  John  Brown,  dredging,  at  22  cents  per  cubic  yard,  '70,  161 ;  '71,  181, 182. 
Abstracts  of  bida,  '71,  181. 
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ClilN TOlf  HABBOB,  IBICH.— Continued. 

BBffineers* 

Chief  of  Engineers. 

Roporte,  '66,  i,  7;  '70,  46;  '71,  44;  '72,  41;  '76,  i,  106;  '79,  170. 
Engineers  in  Charge. 

Maj.  O.  M.  Poe,  lb70.  '70,  159. 

Mig.  G.  Woitzel,  '73,  40.    Reports,  '70,  159, 161,  162;  '71,  180;  '72,  214;  '76,  ii, 
259. 
Assistant. 

H.  A.  Ulffers.    Reports,  '72,  214 ;  '76,  ii,  549. 

Estimates* 

By  Msyor  Poe,  for  dredKing  channel  from  mouth  of  river,  (5,000,  '70,  161, 162;  '71, 
180. 
Financial  Statements. 

'70,  41) ;  '71,  44,  182;  '72,  214. 
Operations. 

1870.  20,454  cabic  yards  removed,  making  a  channel  2,700  feet  longf  98  feet  wide, 
and  9  feet  deep,  '70,  161 ;  '71,  181,  WZ. 

Physical  Ciiaracteristics. 
'72,214;  '76,  ii,  549. 

Plans. 

By  Mi^or  Poe,  for  a  curved  channel,  with  banks  protected  by  wild  rice,  '72,  214. 

Projects. 

By  Mi^or  Poe,  for  dredging  a  channel,  nearly  straight,  from  the  mouth  of  the  river 
outwards,  100  feet  wide,  2.700  feet  long,  and  8  feet  deep,  or  as  deep  as  available 
funds  will  permit,  '71,  180. 
Surveys. 

1871.  Under  direction  of  Major  Poe,  by  Assistant  H.  A.  Ulffers,  in  October,  1871. 
Report,  '72,  214. 

1875.  Ordered  by  act  approved  March  3,  1875 ;  assigned  to  M%jor  Weitzel,  '76,  i, 

106,  made  by  Assistant  H.  A.  Ulffers.    Report,  '76,  ii,  549. 
1879.  Resurvey  in  progress,  under  direction  of  Major  Harwood,  '79,  170. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  improvement,  '66^  i. 


COB8COOK  BAY,  ME.,  near  Fall  Island.— Improvement  of. 


Appropriations. 

1836,  for 


for  survey $300.    Act  of  July  4,  1836. 

1852,  for  improvement 5, 000.    Act  of  August  30,  1852. 

Sngrineers. 

Chief  of  Engineebs. 
Reports,  '66,  i,  7,  36. 
Engineer  in  Charge. 
Col.  J.  D.  Graham,  '66,  i,  36. 

Projects. 

For  removal  of  obstruction  to  navigation,  '66^  i,  7,  36. 


€OCHE€0  RITfiB*  N.  H.— Improvement  of. 

Appropriations. 

Vm $5,000.    Act  of  July  4. 

1837 5,000.    Act  of  March  3. 

1871 10, 000, '71,  92. 

1872 10,000,  '72,91. 

1873 10,000, '73,  101. 

1874 10,000, '74,  i,  110. 

1875 25,000,  '75,  i,  116. 

1876 14,000,  '76,  i,  42. 

1878 6,000,  '78,41. 

Total  to  1879 $95, 000 

Lists  of  appropriations,  '72,  939;  '73,  1078;  '74,  ii,  309;  '75,  ii,  396;  '76^  i,  163; 
•77,  1^ ;  '78,  204 ;  ^79, 261. 
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COCBUBCO  BITER,  M.  H.— Contmued. 

Jnsliaoation  of  impioyement,  '71,  856,  869;  *77,  168. 
Statistics,  •71,  860. 
GoMtracts* 


Year. 


1871.. 
1872.. 
1873.. 
1874.. 
1875.. 

1875.. 

1877.. 


Contraot 


MbfixU  Sl  ComingB. 

Sdw.  Moore 

. • . . « do ............ 

do 

James  Andrews  . . . 


Ang.B.  Wright 

Aflanttc  Dredgtng  Company 


Ckmtract  for— 


Book  excavation 

....  do 

do 

do 

do 

-n-^i_j_  _  S  *i874  onbic  yards,  at  40  cents  \ 
Dredgfaig  J  21234  cnblo  yards!  »t  70  oe^ts  $ 
J>ndgiBg,j2t^l  cubic  yards,  at  48  and  97 
cents. 


Beference. 


m,  1070. 

'73, 1070. 
'75,  ii,  808. 
'70,  ii,  308. 

'70,  U,  808. 

'77,168. 


Abstracts  of  bids,  '71,  858;  »73,  1080, 1081 ;  '75,  u,  399;  '77, 169. 
Abstracts  of  contracts,  '71,  858;  '73,  1081 ;  '75,  ii,  399;  '77.  169. 
En§:iiieers* 
Chikf  of  Enginebbs. 
Reports,  '70,  31,83;  '71,  92;  '72.  91;  '73.  100;  '74,  i,  109;  '75,  i,  115;  '76,  i,  41; 
'77,36;  '78^40;  '79,47. 
EInginbeb  IK  Chabgb. 

Lieut.  Col.  George  Thorn,  1870  to .    Reports,  '71,  856;  '72,  938;  '73,  1078; 

'74,  ii,  309;  '75,  ii,  397;  '76,  i,  162;  '77,  167;  '78,  203;  '79,  260. 
Financial  Statements. 
'71,  92,857;  '72,  91,939;  '73,  101,1079;  '74,  i,  110,  ii,  310;  '75,  i,  116,  ii,  399;  '7i^ 
i,  42, 164 ;  '77,  36, 169 ;  '78,  41, 205 ;  '79,  48, 262.  , 

Operations. 
Mention  of  previous  operations,  '71,  858. 


Year. 


1871 -'72 
1872 -"TJ 
1873-74 
1874 -'75 
1875 -*7« 
1878 -T? 
1877-78 
1878-70 


Dredg- 
ing. 


€fub.yd». 


7,108 


12,371 
3,000 


Bockre- 
moraL 


Oub.ydi, 


772 
483 
1,102 
600 
800 


Bemarks. 


Bock  ezcaTation  in  progress. 

do 

Co£forMiam  oonstmcted 


Beference. 


Ta.oso. 

73, 1079. 

'74,  ii,  800. 

76,  ii,  398. 

'76,i,  41;    77,168: 

'77, 168. 

'78,40,204. 

'79,262. 


Pliysical  Ciiaracteristics. 

Location  of  improvement,  '71,  858.    Presence  of  rocks  and  shoals,  '71,  858.    Tides, 
'71,  859. 
Projects. 

By  Lieutenant-Colonel  Thom,  for  rock  excavation  and  dredffing,  at  an  estimated 
cost  of  originally  $45,000,  subsequently  increased  to  |95,5b3.^,  and  finally  mod- 
ified to  185,000,  '71,  857 ;  '72,  9:j9 ;  '73,  1079 ;  '76,  i,  164.  For  dredging  a  basin 
at  Packet  Landing  to  a  depth  of  4  feet  at  low-water,  at  an  estimatea  cost  of 
$10,000,  '76,  i,  164. 

Surveys. 

1870^1.  Under  direction  of  Lieutenant-Colonel  Thom,  '72,  939.    Report,  '71,  a58. 


€OENTI£8  REEF.— (See  East  Riybb,  N.  Y.) 


€OH41VSE¥  CREEK,  IV.  J.— iMPBOVEMBKr  of. 

Appropriations. 

S73 $10,000/73,82,870;  '75,  u,  195;  '76,1,277;  '77.269. 

1878 5,000,  '78,62,442. 

1879 4,500,  '79,69,415. 

Total  to  1879....  $19,500 
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COHA]V8E¥  €RE£K,  N.  J.— Gontinufid. 

Commerce. 

Statistics,  '73,  870,891;  '79,  415,416. 
Contracts. 

1873.  American  Dredging  Company,  dredging,  '73,  871. — 1878.  M.  F.  Bztinaid, 

dredging,  at  24^  cents  per  cabic  yard,  annulled,  '79,  416. 
Abstract  of  contracts,  '73,  871. 
Abstracts  of  bids,  '73,  871 ;  '79,  416. 
Engineers* 
Chief  of  Engineers. 
Reports,  '72,  78 ;  '73,  81, 82, 83 ;  '74,  i,  93 ;  '75,  i,  99  ;  '76,  i,  61 ;  '77,  56 ;  '78,  62 ; 
•79,  68. 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1872-77.    Reports,  '72,791;  '73,  670,889;  '74,  ii,  144; 

'75,  ii,  195;  '76,  i,  277;  '77,  269. 
Capt.  William  Ludlow,  1877,  in  temporary  charge,  '78,  431 ;  '79,  403. 
Col.  J.  N.  Macomb,  1878-^—.    Reports,  '78,  442;  '79,  414. 
Assistants. 
John  J.  Lee.    Report,  '73,  889. 
Capt.  WilUam  Ludlow,  '78,  431 ;  '79,  403. 
John  J.  Lee.    Report,  '78,  442. 
Estimates. 
By  John  J.  Lee,  for  dredging  a  :i-foot  channel,  |22,000 ;  for  a  4-foot  channel,  $30,000, 

'73,  890,891;  '75,  ii,  195;  '76,  i,  277;  '77,269. 
By  Colonel  Macomb,  to  complete  existing  project,  $10,500,  '79,  415. 
Financial  Statements. 
'73,  82,870;  '74,  i,  93,  u,  145;  '75,  ii,  195;  '76,  i,  61,277;  '77,  56,269;  '78,  62,442; 
•79,69,415. 

Operations. 

1873-74.  Dredging  under  contract  was  commenced  in  July  and  ceased  in  December, 
1873 J  24,1'£)  cubic  yards  sand  and  mud  were  removed;  a  channel  75  feet  to  8U 
feet  in  width  and  3  feet  in  depth,  at  low-water,  was  opened  along  the  wharrcs 
of  the  city  of  Bridgeton  and  for  a  distance  of  ^  mile  below  Broad  street  bridge 
to  deeper  water,  '75,  i,  93,  ii,  144, 145. 

1878-79.  No  work  done,  '79,  68,415. 

Pliysical  Characteristics. 

Described,  '73,  890,891;  '79,  414,415. 
Projects.    (See  Estimates.) 
Submitted  by  John  J.  Lee,  1872,  and  adopted  by  Lieut.  Col.  J.  D.  Kurtz,  for  dredg- 
ing a  channel  130  feet  wide  and  4  feet  in  depth  from  the  deep  water  at  the  lower 
steamboat  landing  to  Broad  street  bridge  and  3  feet  in  depth  'to  the  nail- works 
bridge,  67,988  cubic  yards,  '73,  889, 891.    Modified  by  Colonel  Macomb  to  make 
the  channel  80  feet  wide  and  from  5  feet  to  7  feet  deep,  '79,  69, 415. 
Surveys. 
1872.  Under  direction  of  Col.  J.  D.  Kurtz,  by  John  J.  Lee.     Report,  '73,  889. 
Maps. 
Chart  of  Cohansey  Creek  at  Bridgeton,  '79,  414. 


COIiD  WATER  BITER,  HI  IS  S.— Improvement  of. 
Appropriations. 

1879,  $7,000,  '79,  116. 

Commerce. 

Fertility  of  country  tributary  to  river,  '79,  985. 
Statistics,  '79,  986. 
Eni^ineers. 
Chikf  of  Engineers. 

Reports,  '78,  88;  '79,  116,  118. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Beuyaurd,  '78,  88 ;  '79,  112,  117.    Reports,  '79,  970,  984. 
Assistant. 
J.M.Searles,  '79,982. 
Estimates.    (See  Projects.) 
Pliysical  Cliaracteristics. 
Description  of,  '79,  984,  985. 
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COIiDlirATBR  RITER,  niSS.— Continued. 

Projects. 

By  Captain  Benyaiird,  1879,  for  removal  of  obstnictions  by  hired  labor  and  use  of 
United  States  flat-boat;  estimated  cost,  $25,000,  '79,  116,  970,  985. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  88. 

1879.  Examination  completed  by  J.  M.  Searles,  '79,  118,  982. 


COLORADO  RITER  OF   THE  IITEST,   ARISE.— Exploration   A2n> 

EXAMINATION  OF. 

Conmerce. 

Unimportance  of  commerce,  '69,  68  j  '79,  1773,  1774,  1778,  1780. 
Statistics,  '79,  1778. 


Chi£f  of  Engineers. 

Reports,  '68.  76,  1195;  '69,  68;  '76,  i,  120;  '78,  137;  '79,  180. 
Engineers  in  Charge. 

Lieut.  J.  C.  Ives,  1857-'58,  '68,  1195. 

Maj.  R.  S.  Williamson,  '68, 76.    Report,  '68,  1190. 

Capt.  S.  M.  Mansfield,  '68,  76.    Report,  '68,  1188. 

Lieut.  G.  M.  Wbeeler,  '76,  i,  120. 

Lieut.  Col.  C.  S.  Stewart,  '78,  137;  '79.  180.    Report,  '79,  1773. 

Lieut.  E.  Bergland,  '76,  i,  120.     Report,  '76,  iii,  329. 
Lieut.  A.  H.  Payson,  '79,  1773.     Report-,  '79,  1774. 

Estimates. 

By  Lieutenant  Payson,  for  improvement  by  removal  of  obstrnctions  and  rectification 
of  channels,  $97,269 ;  not  recommended  by  Lieutenant-Colonel  Stewart,  '79, 
1774,  1780. 
Lesislation* 

To  aid  Captain  Tmeworthy  in  perfecting  navigation  of  Colorado  River  below  Call- 
ville,  '68,  1195. 
Physical  €liaracteristics. 

Description,  '68,  1188-1190,  1194,  1195;  '79,  1773,  1775,  1776.  River  navigable  to 
Callville  by  light  craft,  '68,  1188;  '79,  1779.  Description  by  C.  C.  Parry,  geol- 
ogist, '68,  1191.  Descriptive  narrative  of  river,  '68,  1192,  1193.  Topography, 
'76,  lii,  343-845.  Table  of  distances,  '79,  1776.  Slope  and  discharge  of  river, 
•79,  1776,  1777.  List  of  obstructions,  '79,  1782. 
Plans. 

By  Lieutenant  Ber^land,  1876,  for  diverting  the  Colorado  River  for  purposes  of 
irrigation,  '76,  lii,  337. 

By  Lieutenant  Payson,  1879,  for  removal  of  obstructions,  protection  of  banks,  and 
contraction  of  channel ;  estimated  cost,  $97,269;  not  recommended  by  Lieuten- 
ant-Colonel Stewart,  '79,  1780. 
Surveys. 

1857.  By  Lieutenant  Ives,  exploration,  '68,  1188,  1191,  1195. 

1876.  Examination  by  Lieutenant  Bergland,  '76,  i,  120,  iii,  329. 

1879.  Survey,  under  direction  of  Lieutenant-Colonel  Stewart.,  to  El  Dorado  CaRon, 
'79.  180,  1773,  1774. 

Maps. 
Topographical  sketches,  '76,  iii,  332,  339.     Sketch  and  section,  '76,  iii,  341,  343, 
345.    Profiles,  '76,  iii,  336. 


COLORADO  RITER9   TEX.—lMPROVEMENT  OF. 

Appropriations. 

1852,  $20,000.     Act  of  August  30,  1852. 
Ens^ineers. 
CuiiiiF  OF  Engineers. 
Report,  '66,  i,  7. 


COIiirnBIA  RIVERy  liO  WER.— (See  Willamette  and  Columbia  Rivers.) 
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GOliUintBIA    BIFER   TO   SHOAIilPFATEB    BAY,   €ABrAIi.-(6ee 

Shoalwater  Bay,  btc. 


C01.UMBIA  (UPPER)  AND  SNAKE  RITER8.— Impbovement  of. 
Appropriations. 


Year. 

Upper  Colombia. 

Upper  Colambia 
and  Snake. 

Beferenoe. 

1872 

$50,000 

ao.ooo 

85.000 

13, 107. 

1874 

'74, 1,  U7. 

▲ot  of  March  3,  187S,  '76,ii,  637. 

»7«.i.  110. 

1875* 

1870 

$15,000 
20.000 
20,000 

1878 

'TB.  137. 

1870 

'79. 181. 

Statement  of  appropriatioDB,  '77,  1044;  '78,  1331. 

Commerce* 

Commercial  importance  of  the  Upi>er  Colnmbia,  '67,  510,  511 ;  '75,  ii,  789.    Com- 
merce large  and  increasing,  '68,  875 ; '  72,  998 ; '  79, 1640.    The  Cascades  a  serioos 
obstruction  to  navigation,  '75,  ii,  772. 
Statistics,  '66,  iv,  33;  '67,  508,  510,  511;  '72,  998;  '75,  U,  779;  '76.  ii,  667;  '77, 

1045;  '78.  1332;  '79,  1840,  1841. 
Commercial  importance  of  the  Snake  River,  '78,  1332. 
Statistics,  '77,  1045;  '78,  1332;  '79,  1840,  1841. 
Contracts. 
Uppsr  Columbia  Riyer. 
1872.  J.  B.  Montgomery,  removal  of  rock,  '73, 107, 1121,  1122.    Contract  extended, 
•73,  1121.— 1875.  Grant  &  Stone,  removal  of  rock,  •76»  ii,  637,  663.    Contract 
extended,  '77,  1041.— 1876.  J.  B.  Montgomery,  removal  of  rock,  '77,  1041.   Con- 
tract extended,  '77,  1043.    Grant  &  Stone,  removal  of  rock,  '77,  1042.    Con- 
tract extended  to  cover  additional  amount  of  rock  excavation,  '76,ii,  664. 
Abstracts  of  bids,  '73,  1122;  '76,  ii,  6<)8;  '77.  1045, 1046. 
Abstracts  of  contracts,  '76,  ii,  668;  '77,  1045,  1046;  '78,  1332. 
S^TAKB  River. 
1876.  J.  B.  Montgomery,  removal  of  rock,  '77,  1046. 

1877. — ^Proposals  were  invited  by  letter,  without  advertising,  as  per  letter  of  author- 
ity from  the  Chief  of  Engineers,  '77,  1041, 1046.— 1878.  G.  J.  Ainsworth,  removal 
of  rock,  '79,  1789,  1842. 
Abstracts  of  bids,  '77,  1046;  '79,  1842. 
Abstracts  of  contracts ;  '77,  1046;  '79,  1842. 
Engrtneers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  27;  '68,  73;  '73,  lOT:  '74,  i,  117;  '75,  i,  125;  '76,  i,  115;  '77, 
123;  '78,  l:i8;  '79,  181,  183.     Letter  from  the  Chief  of  Engineers  to  Mr.  T.  H. 
Canfield,  director  of  the  Northern  Pacific  Railroad  Company,  '73,  1122. 
Engineers  in  Charge. 
M^.  R.  S.  Williamson,  1866  to  1871.    Reports,  '66,  iv,327;  '68,  874. 
M%j.  H.  M.  Robert,  1871  to  1873.    Reports,  '72,  9%:  '73,  1121;  '74,  ii,  364. 
Maj.  N.  Michler,  1873  to  1875.     Reports,  '74,  ii,358;  '75,  ii,  772,  '76,  ii,  6:^7. 

Maj.  John  M.  Wilson,  1875  to  1878.    Reports,  '76,  ii,  662;  '77,  1036;  '78,  1330; 
*79  1789.  i        /        »     7        7        »  7      — »  » 

M^.  G.  L.  Gillespie,  1878  to .    Report,  '79,  1839. 

First  Lieut.  W.  H.  Heuer.    Reports,  '68,  877 ;  '69,  478. 
R.  B.  Randall,  '75,  ii,  787;  drowned,  '75,  ii,  787. 
Robert  A.  Habersham.    Report,  '75,  ii;  790. 
R.  M.  Tabor,  '77,  1043;  '79,  1840. 

Estimates* 

By  Lieut.  W.  H.  Heuer,  removing  obstructions  in  the  Upper  Columbia  River,  $100,000, 
'66,  iv,  330 ;  f  166,686,  '69,  476,  477.    For  dredging,  annually,  $6,000,  '69,  479. 

By  Maj.  R.  S.  Williamson,  for  removing  isolated  rocks  in  the  Upper  Columbia, 
between  the  Dalles  and  the  mouth  of  the  Snake  River,  $132,328,  '68,  74, 874. 

By  Mfg.  H.  M.  Robert,  for  removing  1,200  cubic  yards  of  rock.  $;i9,294.44,  '72,  996. 

By  Maj.  Wilson,  for  the  improvement  of  the  U^per  Columbia  and  Snake  Rivers, 
$132,000,  '77,  1045;  '78,  13G2. 

•  Appropriation  of  1875  called  $20,000,  '76,  i,  125, 11,  787. 
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COIiUMBIA  (UPPER)  AND  SNAKE  RITERS— Continaed. 

Finiuicial  Statements* 

'73,  107,  1122  J  '74,  i,  118,  ii,  362,  364;  '75,  i,  125,  ii,  787;  '76>  i,  115,  ii,  667;  '77,  i, 

123,  1045;  '78.  138.  1332;  '79, 181,  1842. 
•77,  123.  1045;  '78.  138,  1332;  '79,  181,  1842. 
Operations* 
Upper  Columbia  Bivsr. 


Year. 

BemoTal 
of  rook. 

Bemarks. 

Befezenoe. 

1872- '73.. 
1873-74.. 

Oub,yd9. 
1.213 

465 
360 
486 

268 
147 

Work  done  on  John  Day  Book  and  Umatilla 
Bapldfl. 

'73,107.1121. 
'74,  i,  125. 

1874-75. 

Kine  dangeroiu  rocka  removed 

'76,  i.  125,  ii,  774. 776;  '76,  ii,  688. 
'76,  i,  115.  11,  663, 664. 
'77. 123.  1044. 

1875-76.. 

1876- '77.. 

1877-78.. 

'78, 1331. 

Statement  of  operations  on  the  Upper  Columbia,  '76,  ii,  638. 
8nak£  Biver. 
1876-'77.  477  cubio  yards  of  rock  removed  from  river  at  Pine  Tree  Bapid,  '77,  123, 

1044. 
1878-'79.  1,093  cubic  yards  of  rock  removed  from  Pine  Tree,  Five  mile,  and  Fish 
Hook  Bapids,  '79,  1789,  1842. 
Physical  Characteristics* 
High  aud  low  water,  '66,  iv,  330;  '75,  ii,  791 ;  '76,  ii,  651.    Becord  of  flood-levels, 
'75,  ii,  791.    Cascades  a  series  of  rapids,  with  a  fall  of  37.3  feet  in  5}  miles,  '75, 
ii,  772.    Action  of  ice  at  Hell  Gate,  '75,  ii,  780,  788.    Bapids  on  the  Upper  Co- 
lumbia, '76,  ii,  662.    Character  of  bed  of  river  at  Homly  Bapids,  '76,  ii,  663. 
Columbia  Biver  above  the  Dalles  a  series  of  falls  and  rapids,  '75,  ii,  772 ;  '77, 
1037. 
Snake  Biver  a  succession  of  rapids,  '77,  1039. 

Plans* 

By  Mi^or  Williamson,  for  the  removal  of  rock  from  the  Upper  Columbia,  so  the 
largest  boats  can  navigate  at  all  times,  '68,  874. 

By  Migor  Miohler,  for  construction  of  a  canal  and  locks  around  Celilo  Falls,  at  the 
head  of  the  Dalles,  4,500  feet  long,  with  a  rise  of  36  feet,  '75,  ii,  772. 
Projects. 

By  Miy.  Bobert,  for  the  improvement  of  the  Upper  Columbia  by  the  removal  of  ob- 
structions (isolated  rock)  at  John  Dav  Bock,  Devil's  Bend,  and  Umatilla  liap- 
ids,  at  an  estimated  cost  of  $39,294,  '72.  996. 

By  Mtgor  Bobert,  for  the  improvement  of  the  river  at  Homly  Bapids,  '73,  1121. 

By  Maj.  Wilson,  for  the  removal  of  1,600  cubic  yfuds  of  rock  urom  river  channel, 
'77,  1036,  1041,  1045. 

By  'M.ai.  Wilson,  for  the  improvement  of  the  Snake  Biver,  between  its  mouth  and 
Lewiston,  by  the  removal  of  2,900  cubic  yards  of  rock,  '77,  1041,  1045. 
Hnrveys. 

18S7-'68.  Under  direction  of  Major  WUliamson,  '68,  75.    Beport,  '68,  874. 

1868.  Under  direction  of  Mi^or  Williamsou,  by  Lieutenant  Heuer.    Beport,  '68, 478. 

1875.  Of  Homly  Bapids,  under  direction  of  Mig.  Michler,  '76,  ii,  637. 

1876.  Of  channel  of  the  Upper  Columbia,  under  direction  of  Ms^.  Wilson,  '76,  ii,  663. 
1877-^8.  Of  Upper  UmatiUa  Bapid,  under  direction  of  Maj.  Wilson,  '77,  138;  '78, 

1331. 
Of  the  Dalles  of  the  Upper  Columbia,  ordered  by  act  of  March  3,  1879,  assigned  to 

Major  Gillespie,  '79,  183. 
Examination  of  the  Snake  Biver  by  M%j.  Michler,  '76^  ii,  638.     Survey  of,  under 

direction  of  M^jor  Wilson,  '77,  1037. 
Maps. 
Of  Pine  Tree  Bapids,  '77,  1003.    Pine  Tree  Bapids,  Five-mile  Bapids,  and  Fish 

Hook  Bapids,  on  the  Snake  Biver,  showing  the  positions  of  rocks  removed,  '79, 

1842. 

[E.  A.  C] 
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Appropriations. 

Ib76 $90,000,  '77,  123,  1046,  1049. 

1878 ir>0,000,  '78,  138,  1:537,  1338. 

1879 100,000,  '79,  182,  1849. 

Statemontsof  appropriations,  '78,  1337;  '79,  1846. 
Commerce. 
Hallway  worta^e  at  the  Cascades,  '76,  ii,  667. 
Benefit  of  the  improvement  to  commerce,  '77,  1049;  '78,  1337. 
Statistics,  '75,  ii,  789;  '76,  ii,  667 ;  '77,  1049;  '78,  1337. 
C  o  n  t  r  ae  t  s 

1878.  BaU  &  Piatt,  materials  and  labor,  '79,  1790. 
Abstracts  of  bids,  '79,  1850. 
Abstracts  of  contracts,  '79,  1849. 
Engineers. 
CuiKF  OF  Engineers. 

Reports,  '75,  i,  125;  '77,  123;  '78,  138;  '79,  181. 
Board  of  Engineers. 
Convened  in  August,  1877,  to  report  on  project  of  Maj.  Wilson,  for  a  canal  around 
the  Cascmles  of  the  Upper  Columbia.     Board  i-ecommend  furi:her  examinations 
and  surveys,  '78, 13i<3.     Reconvened  at  San  F'rancisco,  Cal.,  Septeml>er  22, 1877. 
and  reconmiend  that  the  canal  be  on  the  left  bank,  or  Oregon  side,  approving 
the  location  and  plan  of  the  canal  as  x>repared  by  Maj.  Wilson,  but  ivconimend 
that  the  dimensions  of  the  locks  should  be  increasetl  to  30<»  feet  in  length  in- 
stead of  250  feet,  and  to  50  feet  in  width  instead  of  46  feet,  '78,  138,  i:«.l    Re- 
port, '78,  1340.     Approved  by  Chief  of  Engineers,  '78,  138. 
(Lieutenant-Colonels  Alexander,  Stewart,  and  Williamson,  and  Majors  Mendell 
and  Wilson;  First  Lieut.  Payson,  recorder.) 
Engineers  in  Charge. 
M^.  N.  Michler,  1875r-76.     Reports,  '75,  ii,  787;  '76,  ii,  639. 
Maj.  John  M.  Wilson,  1876  to  1878.     Reports,  '76,  ii,  666;  '77,  1046;  '78,  1333; 
'79   1790. 

Maj.  G.  L.  Gillespie,  1878  to .     Report,  '79,  1848. 

Assistants 
C.  M.  Bolton,  '77,  1046.     Reports,  '78,  1338;  '79,  1846. 
Lieut.  C.  T.  Powell,  '79,  1846. 
Estimates. 
By  Maj.  Michler,  1875,  for  canal  around  the  Cascades,  2,600  feet  long,  rise  at  low- 
water  21  feet;  3  locks,  215  feet  long,  40  feet  wide,  16^  feet  deep,  ^00,000,  '75,  ii, 
772,  789. 
By  Maj.  Wilson,  1877,  for  a  canal  arouud  the  Cascades,  navigable  at  all  stages  when 
the  river  is  not  closed  by  ice,  $»1, 544,545,   '77,  1047.     For  a  canal  navigable 
when  the  river  is  not  higher  than  25  feet  above  ordinary,  ^1,188,(580,  '77,  1047. 
By  Board  of  Enc;ineei*s,  1877,  for  extension  of  breakwater  to  U])per  eud  of  Brad- 
ford's Island,  1^  miles,  and   an  additional   lock,  $1,000,000,  making  cost  of 
canal,  according  to  x>resent  estimate,  $J,544,545,  '78,  l^Ml,  1343. 
Bv  Major  Wilson,  for  iucreiisiug  width  of  locks  from  50  feet  to  70  feet,  ^30,000,  '78, 
138. 
Financial  Statements. 

'77,  12:i,  1049;  '78,  138,  1338;  '79,  182,  1849. 

Legislation. 

By  the  legislature  of  Oregon,  authorizing  the  United  States  to  take  proceedings  for 

condemnation  of  all  laud  required  tor  canal  purposes,  provided  such  property 

could  not  be  iiurchased,  '78,  13:35. 
By  the  legislature  of  Oregon,  October  16,  1878,  granting  the  United  States  jurisdir- 

tion  over  lands  condemned  for  canal  x^urposes,  '79,  1790. 
Operations. 

Condemnation  of  laud  for  canal,  '79,  1790. 

1878-79.  7,228  cubic  yards  earth,  4,316  cubic  yards  loosn  rock,  and  8,*.387  cnbic  yardn 

solid  rock  excavated ;  80,994  pounds  of  cast-iron  pipe  furnished,  '79,  181,  1840. 

Delay  caused  by  the  death  of  Mr.  Ball,  '79,  1814,  1^51. 
Physical  Cliaracteristics. 
General  characteristics  of  the  Cascades,  '75,  ii,  787.    Action  of  ice  at  Hell  Gate,  '75, 

ii,  780,  788.     Difference  betweeu  extreme  high  and  low  water,  '75,  ii,  78l>. 

Record  of  flood-levels,  '75,  ii,  791.     Velocity  of  river,  '79,  l851.     Cascades  a 

series  of  rapids,  with  a  fall  of  37.3  feet  in  a  distance  of  ^  miles,  '76,  ii,  657. 
Plans. 
By  Maj.  Michler,  1875,  for  construction  of  a  canal  and  locks  around  the  Cascades 

of  the  Columbia,  through  solid  rock,  2,600  feet  long,  rise  at  low-water  21  feet ; 
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Plans — Continued. 

3  locks,  215  feet  long,  40  feet  wide,  and  16i  feet  deep,  lift  of  each  7  feet ;  esti- 
mated cost,  ^700,000,  '75,  ii,  772,  789. 

By  Miy.  Wilson,  1877,  for  a  canal  around  the  Cascades,  navigable  when  the  river  is 
not  higher  than  25  feet  above  low- water;  estimated  cost,  $1,188,680,  '77,  1047. 

By  Board  of  Engineers,  1877,  for  extension  of  breakwater  to  upper  end  of  Bradford's 
Island,  1^  miles,  and  an  additional  lock ;  estimated  cost,  |l,000,000,  '78,  l*.i41. 
Private  and  Corporate  Dfork. 

Oregon  Steam  Navigation  Company  will  sell  the  land  for  the  canal  to  the  United 
States  for  $200  per  acre,  reserving  the  right  of  way  across  for  a  railroa^l ;  the 
Secretary  of  War  declined  to  purchase  on  those  conditions,  '78, 1335.  Tln5  Chief 
of  Engineers  orders  the  condemnation  of  the  land  under  the  laws  of  Oregon, 
'78,  13:J5.  Objections  by  the  Oregon  Steam  Navigation  Company  to  the  con- 
demnation of  the  lands,  '78,  1335. 
Projects. 

By  M^jor  Wilson,  1877,  as  modiiied  by  the  Board  of  Engineers,  for  construction  of 
a  canal  around  the  Cascades,  on  left  bank  or  Oregon  side,  7,200  feet  long,  50  feet 
wide,  8  feet  deep  at  low- water,  with  2  locks,  ;W0  feet  long,  50  feet  wide,  and  8 
feet  deep  at  low-water,  to  be  navigable  at  all  stages,  when  the  river  is  not  closed 
by  ice;  estimated  cost,  $1,544,545,  '77,  1047 ;  '7^  138,  i:«3. 

By  Major  Wilson,  1878,  for  increased  width  of  locks  from  50  feet  to  70  feet ;  esti- 
mated cost,  $:W,000,  '78,  138,  1338.     Approved  by  the  Chief  of  Engineers  and 
Secretary  of  War,  '78,  138,  13:39.     Dimensions  of  canal  given,  '79,  1849. 
Surveys. 

1874.  Of  the  Cascades  and  Dalles  of  the  Colnmbia,  under  direction  of  Maj.  Michler, 
by  R.  A.  Habersham, '75, i,  125ii,.787;  '76,11,639.     Reports, '75,  ii,  787, 790. 

1877-78.  Of  Washington  Territory  side  of  Cascades,  by  C.  M.  Bolton,  '77, 1047, 1048. 
Report,  '78,  1338. 

Maps. 
Of  proposed  canal,  '78,  1338.    Sketch  of  profile  along  center  line  of  the  canal, 
showing  excavation  up  to  June  30,  1879,  '79,  1846. 

[E.  A.  C] 


CONNBAUT  HARBOR,  OHIO.— Improvement  of. 

Appropriations. 

1829 17,500  00^ 

1830 6,i:^5  65 

1831 6,370  00 

1832 7,800  00 

1836 2, 500  00  V66;  iii,  32. 

1837 5,000  00 

1838 8,000  00 

1844 5,000  00 

1852 10,000  00 

•1866 20, 513  74, '66,  iii,  4,  iv,  7 ;  '67,  139. 

1867 10,000  00,  '67,  139. 

1 1869  (allotment) 8, 910  00,  '69,  22 ;  '70,  49. 

1870 6,000  00,  '70,  49,  181;  '71,  47. 

1873 400  00,  '73,  342. 

1874 1,500  00,  '74,  i,  51;  '75,  i,  315. 

1875 1,000  00,  '76,  i,  56,  315. 

Total  to  1879 ^106, 629  39 

Commerce. 

Statistics,  '66,  iii,  32,  iv,  75;  '67,  231;  '69,  142;  '70,  181;  '72,  23^5;  '74,  i,  224; 
•75,  i,  315;  '76,  ii,  563;  '77,  968;  '78,  1264;  '79,  1706. 
Contracts* 

1806.  Kenneth  &  McKenzie,  materials  and  lahor,  '66,  iv,  8,  74 ;  '67,  139.  James 
Loveday,  iron,  '66,  iv,  8,  74 ;  '67,  139. — 1871.  Hugh  W.  Smith,  materials  and 
labor,  '71,  196;  '72,233. 

Ahatracts  of  contracts,  '66,  iv,  74 ;  '67,  232,  233. 

Abstracts  of  bids,  '66,  iv,  910;  '71,  197. 

Form  of  bids,  '66,  iv,8. 

*EiTor  of  $7,  coo  in  appropriation  of  1866  as  printed  in  list  of  appropriations,  '70, 1702. 
t  Called,  $U,U03,  '69,  38,  141,  142;  '70, 181. 
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GONBrEAVT  SUJBBOB,  OHIO— Oontmued. 

Chief  of  Enoineebs. 
Reporto,  '66,  i,  4,  iii,  32,  iv,  7  j  '67.  30 ;  '68,  42 ;  '69, 22,  38;  '70,  49;  '71,47;  '72, 
44;  '73,  44;  '74.  i,  51;  '75,  i,  56;  '76,  i,  108;  '77,  115;  '78.  130;  '79,  173. 
Enginbbbs  in  Charge. 
Capt.  Howard  StanBbiiry,  1856,  8.  Doc.  42,  35th  Cong.,  Ist  Seas. 
Lieut.  CoL  J.  D.  Graham,  1857,  S.  Doc.  42,  35th  Cong.,  Ist  Seas. 
Col.  T.  J.  Cram,  1866-^68.    Reports,  '66,  iv,  6-10,  69, 72-75:  '67, 139, 148,230^33. 
M%j.  Walter  McFarland,  1868-71.    Report,  '68,  160 ;  '69,  141 ;  '70,  180. 
Capt.  G.  L.  GiUespie,  1871-^3,  '71.  89.    Reports,  '7X,  196;  '72,  233. 
MaJ.  Franklin  Harwood,  1873-74,  '73,  42.    Reports,  '73,  342;  '74, 1,  224. 
Lieut.  Col.  C.  E.  Blunt,  1874-78,  '74,  i,  215.    Reports,  '75»  i,  292,  315 ;  '76,  ii,  515, 

563'  '77  963  968. 
Maj.  Valter  MoFariand,  1^78.    Report,  '78.  1264. 
Maj.  John  M.  Wilson,  1878-'—.    Report,  '79,  1705. 
Ajbsibtants. 
M^j.  F.  U.  Farquhar,  submitted  estimate,  '66^  iv,  7. 
Capt.  M.  B.  Adams,  '75,  i,  53, 292. 
Estimates* 
By  Lieut.  Col.  J.  D.  Graham,  for  extension  of  piers  600  feet  to  12  feet  of  water, 

repairs,  and  dredging,  $31,559.60,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 
By  M^jor  Farquhar,  under  direction  of  Colonel  Cram,  for  repairs  and  extension  of 

west  pier  and  dredging  115  feet  wide  by  12  feet  deep,  |31,112,  '66,  iv,  7,73. 
By  Colonel  Cram,  additional  to  complete  the  work,  f  10,638,  '67,  140, 148. 
By  M%jor  McFarland,  for  repairs  of  injury  caused  by  freshet,  99,(K)0,  '68,  161 ;  to 

complete  the  work,  •6,000,  '69, 142. 
By  M^jor  Harwood,  for  permanent  completion,  $3,500.  '73.  342;  $1,000,  '74^  i,  224. 
By  Major  Wilson,  for  completion  of  existing  project,  $26,092,  '79.  173, 1706. 
Financial  Statements. 
'66,  iii,  32;  '67,  30;  '68.  161.162;  '69.  141;  '70,  181;  '7X,  196;  '72,  233;  '73.  342; 
•74.  i,  224;  '75,  i,  315;  '76,  ii,  563;  '77,  968;  '78.  130,1266;  '79,  173, 1706. 
Operations* 
1856.  890  feet  of  pier  rebuilt  on  old  foundations ;  120  feet  of  pier  repaired,  S.  Doc.  42. 

35th  Cong.,  Ist  Sess. 
1867-'68.  Repairs  to  piers  continued  and  material  collected  for  extension  of  wcat 

pier,  '68.  160. 
1868-^69.  East  pier  repaired  and  extension  to  west  pier  completed,  '69.  141. 
1869-70.  Repairs  and  extension  to  pier,  '70,  180. 
1870*^71.  Repairs  of  west  pier-head  completed,  '71.  196. 
1871-72.  Extension  of  east  pier  90  feet,  '72,  44. 
1872-73.  No  operations,  '73.  342 
1873-'74.  West  pier-head  riprapped,  '74,  i,  224. 

1874-75-76-77.  Slight  repairs  of  piers,  '75,  i,  315;  '76,  ii,  563;  '77,  968. 
1877-78-'79.  No  operations,  '78.  130;  '79,  173. 
History  of  operations,  '79,  1705. 
Physical  Cliaracteristlcs. 

'66,  iv,  6;  '67,  139. 
Plans. 
By  Lieutenant-Colonel  Graham,  for  repairs,  dredging,  and  extension  of  piers  to  12 

feet  of  water,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Colonel  Cram,  for  pile-pier  proposed,  description  of,  '66,  iv,  69. 
Projects. 
Original,  '75.  i,  315;  '7jS,  ii,  563;  '77,  968. 

By  Colonel  Cram,  in  1866,  for  repairs  of  piers,  extension  of  west  pier  by  pile-pier 
350  feet,  and  dredging  channel  115  feet  wide  by  12  feet  deep;  ai>provea,  except 
that  cribs  were  ordered  instead  of  pile-pier,  '66,  iv,  7:  '67,  139. 
By  Mfgor  Wilson,  for  east  pier,  480  linear  feet  of  pier  and  381  feet  of  supertitnioturo; 

west  pier,  791  linear  feet  of  superstructure,  '79,  1706. 
History  of  early  projects,  '79,  1705. 
Snrvefs* 
By  Captain  Stonsbnry,  in  1856,  S.  Doc.  42,  35th  Cong.,  Ist  SessL 
Under  direction  of  Uaioi  Wilson,  in  1878-79,  '79,  1705. 
Maps. 
01  northern  and  northwestern  lakes,  showing  location  of  this  harbor,  '66^  i. 
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Commerce. 

Justification  of  impiovement,  '79,  843,847. 
Statistics,  '79,  843,847,850. 
Engineers. 
Chi£F  of  Engineers. 

Reports, '78.  81 ;  '79,106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  1878  to ,  '78.  81 ;  '79,  106.    Report,  '79,  843. 

A  AfiT  ATA  7if 

Hiram  Haines,  1878,  '79,  843.    Report,  '79,  844. 
Estimates.    (See  Plans. ) 
Phy'sical  Cliaracteristics. 

General,  '79,  844, 846.    Obstructions,  snags,  etc.,  '79,  843, 845-847. 
Plans. 
By  Hiram  Haines,  for  a  complete  improvement  of  the  river  by  a  removal  of  snags, 
by  rock  excavation,  dredginff,  and  construction  of  locks  and  dams,  at  an  esti- 
mated cost  of  $241,865,  '79, 845, 848.    For  a  partial  improvement  by  the  removal 
of  snags  and  rocks,  at  an  estimated  cost  of  |62,430,  '79,  849.    For  removal  of 
obstructions  fix>m  Murder  Creek,  Sepulgah  River,  and  their  branches,  at  an 
estimated  cost  of  |H,000,  '79,  850. 
Surveys. 
l^S-^,  Examination  by  Hiram  Haines.    Report,  '79,  844. 


COIVElSAirOH  AlVB  KISKIMINETAS  RIFERS,  PA.— Survey  of. 

Commerce. 

Discussion  of  justification,  '79,  1394. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  109;  '79.  147. 
Engineer  in  Charge. 

M^J.  W.  E.  Meirill,  1878-'—,  '78.  109.    Report,  '79,  1388. 
Assistant. 
James  Worrall,  1878-79,  '79,  1388.    Report,  '79,  1390. 
Estimates.    (See  Plans.) 
Pliysieai  Cliaracteristics. 
Fall  of  Conemaugh  and  Kiskiminetas  Rivers,  between  Johnstown  and  the  Alle- 
gheny River,  '79,  1389.    Water  supply  by  means  of  reservoirs  is  sufficient,  '79, 
1391. 

Plans. 

By  James  Worrall,  for  water  communication  from  Havre  de  Grace,  Md.,  to  Pitts- 
burgh, Pa.,  having  a  vertical  lockage  of  2,700  feet,  divided  into  three  sections : 
Eastern  division,  irom  mouth  of  the  Susquehanna,  along  that  and  the  Juniata 
Rivers,  to  Frankstown,  with  a  canal  and  slackwater  navigation,  requiring  912 
feet  of  lockage,  at  an  estimated  cost  of  110,720,000;  difflcuTties  in  damming  the 
Susquehanna  River,  '79,  1392^  1393,  1397.  Middle  or  mountainous  division, 
finom  Frankstown,  on  the  Juniata,  to  Johnstown,  on  the  Conemaugh,  by  inde- 
pendent canals  and  partial  slackwater  navigation  on  the  Conemaugh  River, 
requiring  1,339  feet  of  lockage,  by  tunneling  through  tbe  mountains,  water 
suj^ly  by  feeders  from  reservoirs,  at  an  estimated  cost  of  |15,607,000,  '79,  1392, 
1393,  1397.  Western  division,  from  Johnstown,  via  the  Conemaugh,  Kiskimi- 
netas, and  Allegheny  Rivers,  to  Pittsburgh,  by  slackwater  navigation,  requiring 
449  feet  of  lockage,  at  an  estimated  cost  of  (4,518,700,  '79,  139.t,  1398,  1397. 
Total  estimate  for  single  locks,  (30,845,700;  for  double  locks,  $40,000, 00(>  '79, 
1397.  List  of  reservoirs,  '79,  12^5,  1397,  Discussion  of  advantages  and  dis- 
advantages of  slackwater  navigation,  '79,  1392.  Discussion  of  possibility  of 
Bunnonnting  all  engineering  difficulties,  '79,  1388,  1391. 
State,  Private,  and  Corporate  WorlK. 

The  *'main  line  of  Pennsylvania's  public  works,''  running  from  Philadelphia  to  Pitts- 
burgh, consisted  of  railway  ^om  Philadelphia  to  Columbia,  canals  from  Co- 
lumbia to  the  foot  of  the  Allegheny  Mountains,  portage  railway  across  the  AUe- 
gheuies,  and  canal  and  slackwater  navigation  irom  Johnstown  to  Pittsburgh, 
about  409  miles  in  length,  '79,  1390. 
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COIVJEiflAUOIl  AND  KISKIMINETAS  RITER,  PA.— Continned. 

Surveys. 

ISTB-'TO.  Under  direciton  of  Maj.  Merrill,  by  Jamee  Worrall,  reconDaissance  of  Cone- 
mangh  and  Kiskiminetas  Hivers ;  also  a  survey  for  water  communication  from 
Ohio  River  at  Pittsburgh,  Pa.,  to  the  Chesapeake  Bay  at  Havre  de  Grace,  Md., 
via  Allegheny,  Kiskiminetas,  Conemaugh,  Juniata,  and  the  Susquehanna  Riv- 
ers.   Reports,  '79,  1388,  1390. 


CONNECTICUT  RIVER.— IMPROVKMENT  of. 

(Including  improvement  below  Hartford,  at  Saybrook  Bar,  at  mouth  of  Salmon  River, 

and  above  Hartford.) 

Appropriations* 


Tear. 


1829 
1836 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1878 
1879 


Below 
Hartford. 


$130 
20,000 
20,000 
85,000 
40,000 
20,000 
20,000 
20,000 
20,000 
90,000 
10,000 


Above 
Hartford. 


Total 

Total,  induding  1679 


235,130 


*$20,000 
20,000 
25,000 
20,000 


Eeferencee. 


Act  of  March  2. 
173   goQ 

'70l74,447;   'Tl,  84,756;   '73,  1003. 

'71,85,756,782. 

'72,  82,  835. 

'73,  90, 91. 

'74,  i,  101,  il,  249. 

'76,  i,  110,  ii,  800. 

'76,1,61,212;  '77,45,20S. 

»78,  50. 247. 

'79,  56,  318. 


85^000 


$320, 130 


^One-half  of  the  amoaut  appropriated  for  Connecticat  Biver  Jane  11,  1870. 

Summary  of  appropriations,  '77,  207. 
Commerce. 

Statistics, '68,  779;  '70,448;  '71,760,763;  '72,835,846;   '73,986,990,1001;  '76, 
i,  213;  '77,  206;  '78,  247,248;  '79,  319,320. 
Contracts. 


Year. 


1870. 

1870. 

1871. 

1871. 

1871. 

1872. 

1872. 

1873. 

1874 

1874. 

1875. 

1875 

1877. 

1878. 

1878. 

1878. 


Name. 


For^ 


■  I 


Albany  Dredging  Company. 

E.  R.  Seward     .     !..     . 

M.  F.  Bniinard 

W.D.Daislcy*      

C.  McCkllan  &  Son  

M.  F.  Brainurd     , 

G.  W.  TowTiaend 

W.  E.  Redding 

F.  H.Smith  

Goodspoed , 


Price. 


. . . .    do 

F.  H.Smith 

(r.  \V.  Townsend 

Sidney  Edsall 

E.  X.  '&.  A.  J.  Beardaloy . 
F.H.  Smith 


Pile-worl 

Dredgiii«i 

Removal  of  rock  

Building  wing-dams 

Dredging  

Removing  wreck I 

Granite   '  $2.23  per  ton .. . 

do ,  $1.93  per  ton... 

Dredging $00  per  day 

do '  $75  per  day 

Granite  i  $1.59  per  ton  . . 

Removal  of  wreck ! 

Building  wing-dama 

Dnnl^ng | 

Granite .\  77  cents  per  ton. 


References. 


»70,448;  '71,7156. 
'70,448;  '71,756. 
'71,  760. 
'71,  760. 
'71,  760. 
'72,835. 
'72,835w 
'73,  085. 
'75,  ii,  297. 
'76,  ii,  297. 
'75,  ii,  298. 
'75,  ii,  298. 
'77,  205. 
•TB,  248. 
'79,  317. 
'79,  318. 


*  Failed  to  enter  into  contract,  '72, 831. 

Abstracts  of  bids,  '70,  447;  '71,  758;  '72,  834;  '73,  985;  '75,  1,  297,298:  '77.  205; 
•78,248;  '79,317,318.  »        ,         .        r 

£agisieers« 
Chief  of  Enginekrs. 
Kcports,  '67,  18,44;  '68,  66  (suggesting  the  use  of  Long's  Scraper,  '68,  782);  '69, 
57;  '70.  74;  '71,  84,85;  '72,  Hi;  '73,  90;  '74.  i,  100,101;  '75.  L  109,110;  '76, 
i,  50,51;  '77,  4r,;  '78,  49,50,249;  '79,  55,56. 
Engineers  in  Cuargr. 
Capt.  W.  H.  Swift,  1836-'37,  '68,  782;  '73,  993,996. 
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CONNECTICUT  RITER— Coiitiniied. 

Enslneers— Continned . 

M%j.  D.  C.  HoQston,  1867-70.    Reports,  '67,  448;  '68,  754,782;  '69,  409. 
Mivj.  G.  K.  Warren,  1870-'—.    Reports,  '70,  446;  '7X,  756,760,762;  '72,  830,835, 
836;  '73,984,^86,1003;  '74,11,248,249;  '75,11,297,300;  '76,1,212,213;  '77,204, 
206;  '78,  246,247;  '79,  316,319. 
Assistant. 
Theo.  G.  ElliSy  '67,  450.    Reports  on  survey  from  Hartford  to  its  mouth,  '68,  756 ; 
on  river  above  Hartlbrd,  '71,  763;  on  survev  of  Enfield  Rapids  and  plan  for 
Improvement,  '72,  840;  on  survey  and  plan  for  improvement  at  Say  brook  Bar, 
'73,  990 ;  on  canal  from  Hartford  to  Warehouse  Point,  '73, 1005;  on  survey  from 
Hartford  to  Holyoke,  '74,  ii,  250;  '75,  li,  303;  '78,  264;  on  resistance  of  cords 
and  floats,  '76,  i,  213;  '78, 1,  380. 
Estimates. 
By  Maj.  Houston,  for  channel  from  Hartford  to  its  mouth,  8  feet  in  depth,  |70,000, 
and  $10,000  annually  for  maintenance,  '68,  67,750,756;  '69,  58,409;  '70,74. 
Revised  for  9-foot  channel  over  Say  brook  Bar,  |17,500;  for  12-foot  channel  over 
Sayhrook  Bar,$62,000,  '68,  784. 
By  Theo.  G.  Ellis,  aggregate  for  present  needs,  $64,310,  '68,  779.    For  jetties,  dikes, 
and  dredging  at  Savbrook  Bar,  $336,610,  '73,  989, 1000.    For  five  wmg-dams  and 
locks  at  Enfield  Rapids,  $850,000,  '71,  762,768.    For  various  plans  submitted, 
'72,  857.    For  canal  from  Enfield  Dam  to  Hartford,  $2,306,345,  '73.  1011. 
By  M%j.  Warren,  for  jetty  and  dredging  at  Saybrook  Bar,  $116,410,  '73,  989.    (1877) 
To  complete  jetties,  $45,000,  '77,  45,206.    (1878)  To  complete  existing  project, 
$30,000,  '78,  50,247.     For  improvement  at  Enfield  FaUs,  $870,000,  '72,  835,838. 
For  thorough  improvement  from  Hartford  to  Holyoke,  $3,000,000,  '72,  836.    For 
canal  from  Enfield  Dam  to  Hartford,  $2,^)06,:M5,  '73,  1011.    For  completion  of 
proposed  project  above  Hartford,  $835,801,  '78,  50, 248 :  '79, 56, 320. 
Expenditures*     (See  also   Financial    Statements  and   Private  and  Corporate 
Work.) 
By  Union  Company,  from  1800  to  1835,  $44,271,  '68,  767. 
By  the  steamboat  company,  $34,000,  '68,  768. 
By  the  city  of  Hartford,  $12,000,  '68,  768. 
Financial  Statements. 
'69,  409;  '70,  448;  '71,  85;  '72.  82, 83, 8;^, 836 ;  '73,  90,91,986,1005;  '74,  i,  101,  ii, 
249,250;  '75,  i,  110,  ii,  300,303;  '76,  i,  51,212,213;  '77,  45,46,206,207;   •78»  50, 
247,248;  '79,56,319,320. 

Operations. 

1836-^37.  Believed  to  have  been  dredging  at  Sayhrook  Bar,  '73,  990,996.    Former 

referred  to,  '67,  450;  '68,  67,767,7b8. 
Below  Hartford  : 
1870-'71.  Dredging  river  bars  and  piling,  '71,  84.    63,541  cubic  yards  removed, 

'71.  756 
1871-72.  8-foot  channel  at  lowest  water  obtained  by  dredgine^  '72,  82, 833.     114,063 

cubic  yards  dredged  from  various  bars,  25  cubic  yards  solid  rock  removed,  and 

547  piles  driven,  ^72,  831,834. 
1872-73.  West  jetty  at  Saybrook  Bar  in  progress,  19,289  cubic  yards  dredged  from 

river  bars,  '73,  985 ;  and  a  wreck  removed,  '73,  989. 
1875-74.  River  bars  were  dredged,  giving  channel  50  to  70  feet  by  9^  feet ;  west 

jetty  at  Saybrook  Bar  built  out  1,600  feet,  '74,  i,  100,  ii,  248. 
1874-75.  Dredging  on  river  bars  continued ;  west  jetty  completed,  total  length  2,432 

feet;  east  jetty  commenced,  247  feet  built,  '75,  ii,  297,298. 
1875-76.  14,8-^0  cubic  yards  dredged  from  river  bars;  east  jetty  lengthened  to  1,144 

feet,  '76,  i,  212. 
1876-77.  Dredging  and  removal  of  a  wreck  in  progress;  repairs  to  west  jetty  made, 

•77,  45, 205. 
1877-78.  River  bars  dredged;  wreck  removed,  '78,  49,246. 
1878-79.  River  bars  and  Salmon  River  dredged ;  east  jetty  extoDded  220  feet,  '79, 

55, 56, 316. 
Abovf  Hartford  * 

History  of  operations,  '73,  1003,1006;  '78,  247;  '79,  319. 
1870-71.  Building  wing-dams,  '71,  84;  in  progress,  '71,  760. 
1871-72.  Wing-dams  built  on  Scan  tic  River  Bar,  Strong's  Island  Bar,  and  Farring- 

ton  Bar,  '72,  82, 835. 
1872-73.  Dredging  at  Barber's  I.anding  Bar,  '73, 1005.     * 
1873-74.  Dredging  at  Barber's  Landing  Bar,  '74,  i,  101,  ii,  249. 
Pliysical  diapaetepistfics 
Described,  '67,  450.    General  discussion,  '68,  759  ;  '71,  765;  '72,  839,  845.     Of  Say- 
brook Bar,  '73,  988,  993.     Between  Hartford  and  Enfield,  '73,  1007.    Between 

Hartford  and  Holyoke,  '74,  ii,  251 ;  '75,  ii,  313,  369;  '78,  267,  391. 
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Plans*    (See  also  Projects  and  Estimates.) 
By  T.  G.  Ellis,  for  wing-dams,  '71,  765.    For  canal  around  Enfield  Fails,  yarioos 

plans  proposed,  '72,  &S7,  847. 
By  T.  G.  Ellis,  for  dredging  and  piling,  '68,  778.    Pion  and  dredging  at  Saybrook 
Bar,  details,  '73,  997. 
Private  and  Corporate  Work.    (See  also  Expenditures.) 
Summary  of,  by  the  Union  Company,  fh>m  1800  to  1835,  '68,  766.    Dredging  by  the 
steamboat  company  and  city,  of  Hartford,  '68,  768;  '70,  447.    Summaiy  of,  by 
the  Connecticut  Eiver  Company,  '72, 843.    Ihredging  and  scraping  by  the  steam- 
boat company  at  Saybrook  Bar,  '73,  996.    Dredging  river  bars  by  Hartford  and 
New  York  Steamboat  Company  in  1876,  '77,  45, 1^04. 
Projects. 
By  Mi^.  Wairon,  for  wing-dams  at  fiye  places  between  Hartford  and  Enfield  Bap- 
ids^  '71,  84,  757. 
By  Maj.  Houston,  for  channel  200  feet  by  8  feet,  below  Hartford,  by  dredging  and 

scrapmg  the  bars,  '68,  66,  750,  755,  776;  '69,  57,  409;  '70,  447. 
By  Mig.  Warren,  for  jetties  and  dredging  at  Say  brook  Bar,  '73,  985. 
Secretary  of  War. 
Recommends  publication  in  full  of  MtJ.  Warren's  surveys  and  examinations  between 
Hartford  and  Holyoke,  '78,  248. 
Snrreys. 

.AsoviB  Hartpord  * 

1871-75.  By  T.  G.EUis,  under  direction  of  M^.  Warren.    Reports,  '72,  836,  840; 
•73,  1003,  1005;  '74,  ii,  250;  '75,  ii,  300,  303;  '78,  249,264. 

Below  Habtford: 

1720.  Mr.  John  Copp,  '73,  992. 

1770.  Capt.  Abner  Parker,  '73,  993. 

1836.  J.  W.  Adams,  under  direction  of  Capt.  Smith,  '73,  993. 

1835-'36-'45-'4d-'50.  By  Coast  Survey,  '73,  993. 

1867.  By  T.  G.  EUis,  under  direction  of  Maj.  Houston,  '67, 18, 44, 450.    Reports,  '68^ 
754,756. 

1872.  By  T.  G.  Ellis,  under  direction  of  M^j.  Warren.    Reports,  '73,  986,990. 

1875.  By  T.  G.  Ellis,  under  direction  of  Maj.  Warren.    Report,  '76^  i,  212. 

1879.  By  T.  G.  Ellis,  under  direction  of  Lieut.  Col.  Warren,  '79,  316. 

Maps. 
Map  of  Saybrook  Bar,  in  1873,  under  direction  of  Mig.  Warren,  '73,  987.    Map 
of  surveys  between  Hartford  and  Holyoke  from  1871  to  1875,  by  T.  G.  Ellis,  under 
direction  of  Maj.  Warren,  Plates  Nos.  I  to  XYI,  inclusive,  '78^  392.    Map  show- 
ing survey  of  Saybrook  Bar,  '79,  318. 

[C.  C] 


COOS  BAY,  OREO.—lMPROVBifENT  of. 
Appropriations. 

1879, 140,000,  '79,  182. 

Commerce. 

Benetit  of  improvement  to  conmierce,  '79,  1854. 
Statistics,  '79,  1794, 1854. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  139;  '79,  182,183. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878,  '78,  138;  '79,  180,  183.    Report,  '79,  1701. 
M9j.  G.  L.  Gillespie,  1879,  '79,  180,  183.    Report,  '79,  1854. 
Assistant. 
C.  M.  Bolton,  '79,  1791,  1794.     Report,  '79,  1795. 
Estimates.    (See  Plans.) 
Physical  Cliaracteristies. 

Description  of,  '79,  1792,  1793,  1795.    Tides  and  currents.  '79.  1793. 
Plans. 

By  Major  Wilson,  1879,  for  improving  entrance  by  constructing  two  stone  training- 
walls  to  obtain  a  channel  22  feet  at  low-water;  estimated  cost,  1972,000,  '79, 
182,  1796.    Referred  to  Board  of  Engineers,  '79,  1793, 1794, 1795, 1796. 1854. 

Surveys. 

187«.  Ordered  and  in  progress,  '78,  139. 

1879.  Of  entrance  completed  by  C.  M.  Bolton,  '79,  183,  1791,  1795. 
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€009  A  RITE  By  AliA.  AND  OA.~lMFR0VKM]fiin-  of. 

AppropriaUons. 

1876 130, 000, '77,  91. 

1^8 75,000,  '78,  104,763. 

1879 45,000, '79,  141,1271. 

« 

Total  to  1879 fl50,000 

Commerce. 

Requirements  of,  ♦71.  564,570;  '72,  540;  »75,  ii,  663;  '79,  1270. 
Statistics,  '79,  1270. 
Enifineers. 
Chief  of  Enqinebrs. 

Reports,  '70^  31,  63;  '7X,  64, 69;  '72,  59 ;  '77,  90;  '78^  104;  '79,  106,  140. 
Engineers  in  Charge. 

Mt^.  C.  B.  Reese,  1870,  70,  63. 

Capt.  A.  N.  DamreU,  '1870,  '70,  63. 

Col.  J.  H.  Simpson,  1870.     Report,  '71,  562. 

Maj.  W.  McFarland,  1871-75.    Reports,  '71,  561 ;  '72,  502,  516;  '75,  li,  661. 

Capt.  W.  R.  King,  1877  to .    Reports,  '77,  579;  '78,  762;  '79,  1269. 

Assistants. 

H-  C.  Filiebrown.    Report,  '71,  564. 

J.  C.  Long.    Report,  '72,  536. 

B-  W.  Frobel.     Report,  '75,  ii,  562. 

R.  C.  McCalla.    Report,  '78,  763. 

Lieat.  William  L.  Marshall.    Reports,  '77,  597;  '78,  763;  '79,  1209. 

Egtlniates. 

By  Colonel  Simpson,  1871,  for  completion  of  survey,  |6,000,  '71,  563. 

By  fi.  C.  Filiebrown,  1871,  for  removing  obstmotions  ftom  river  for  a  distance  of  77 

miles,  from  Greensport  to  Selma,  Rome  and  Dalton  Railroad  crossing,  |278,484.50, 

'71,  570-572. 
By  M%|.  MoFarland,  1872,  for  channel  for  vessels  drawing  3  feet  of  water,  from  Greens- 
port  to  Wetnmpka,  134  miles,  $2,340,746.75,  '72,  5(^ ;  from  Wetampka  to  Selma, 

Rome  and  Dalton  Railroad  crossing,  $1,923,020,  '72,  507. 
By  Haior  McFarland,  1874,  for  4-foot  channel  from  Rome  to  Mills  Creek,  $180,000, 

'75,  ii,  662. 
By  B.  W.  Frobel.  1875,  for  channel  80  feet  by  4  feet,  from  Rome,  Ga.,  to  month  of 

Great  Mills  Creek,  120  miles,  |81,679,  '75,  ii,  664-668. 
By  J.  C.  Long,  1872,  for  channel  from  near  Wilsonville  to  Greensport,  94  miles, 

$470,668,  '72,  543. 
By  Lieut.  Marshall,  1877,  for  3-foot  channel  from  Selma,  Rome  and  Dalton  Railroad 

bridge  to  Greensport,  $313,000,  '77,  598. 
By  Lieat.  Marshall,  1878,  for  dams,  locks,  and  riprapping  at  Whistenant's  and  Ten 

Island  Shoals,  $155,616.23,  '78,  766. 
By  Capt.  King,  1879,  completion  of  existing  project,  $402,347,  '79, 1271. 
Fiaancial  Statements. 

•71.  56^;  '77,  91,  598;  '78,  104,  763;  '79,  141,  1271. 
Operations. 
l876-'77.  Began  at  Horse- Leg  Shoals,  near  Rome,  '77,  597. 
1877-'7d.  At  various  shoals  between  Rome  and  Greensport,  '79,  140, 1269. 
PliTSlcal  Characteristics. 

'71,  563,  570;  '72,  502,  536,  540;  '77,  598;  '78,  763. 
Projects. 

By  Capt.  King,  1877,  for  improving  river  from  Greensport  to  Selma,  Rome  and  Dal- 
ton Railroad  bridge,  and  for  4i-fbot  channel  from  Great  Mills  Creek  to  Rome ; 
estimated  cost,  $^2,347,  '77,  598. 

By  Captain  King  and  Lieutenant  Marshall,  1878,  for  dams  and  locks  at  Whistenant's 
Mill  and  Ten  Island  Shoals;  estimated  cost,  $155,616.23,  '78,  766. 
Surveys. 

1870-^1.  By  H.  C.  Filiebrown,  under  direction  of  Major  Reese,  Captain  Damrell, 
Colonel  Simpson,  and  Major  McFarland.    Reports,  '71,  561,  562,  564;  '72,  502. 

1872.  By  J.  C.  Long,  under  direction  of  Major  McFarland.    Reports,  '72,  516,  536. 

1874.  By  B.W.  Frobel,  nuder  direction  of  M^jor  McFarland.  Reports,  '75,  ii,  661, 
662. 

1878.  By  R.  C.  McCalla,  under  direction  of  Captain  King  and  Lieutenant  Marshall. 
Reports,  '78,  762,  763. 

1879.  Under  direction  of  Captain  Damrell,  '79,  106. 
Maps. 

Of  Ten  Island  Shoals,  under  direction  of  Lieutenant  Marshall,  '78,  764. 
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COOSA  BIFCIR  TO  TEHTBTSSSEE  RIT£R.—<SeeTENNX88BE  and  Coosa 

RlVKRS,  ETC.) 


COOSAIVATTEE  RIVEB,  OA.— (See  Oostenaula  River.) 


COqUIIiliE  BITER9  OREO.—SUBVKT  of. 

Commerce. 

Preneiit  methods  of  transportation,  *74,  ii,  366;  '79,  1807,  1809. 
Statistics,  '79.  1808. 
Engineers. 
Chief  of  Engineers. 

Rei>ort8,  '73,  108;  '74,  i,  118;  '78,  139;  '79,  183. 
Engineers  in  Charge. 

Maj.  H.  M.  Robert,  1873,  '73,  108.    Report,  '74,  ii,  364. 

Maj.  N.  Michler,  1874,  '74,  i,  117.     Report,  '74,  ii,  364. 

Maj.  J.  M.  Wilson,  1878-'—,  '78,  137 ;  '79,  183.    Report,  '79,  1806. 

JIlSSISTANT. 

C.  M.  Bolton,  '79,  1806.     Report,  '79,  1809. 
Estimates. 

By  Major  Michler,  for  a  canal  from  Low's  place  to  Coos  Bay,  $349,592,  '74,  ii,  368. 
By  Major  Wilson,  for  dams  and  training-walls  at  mouth,  $164,200,  '79,  1808,  1810. 
Pliysical  Cliai'actei'istics* 
Description  of,  '74,  ii,  365,  366,  367 ;  '79,  1806,  1807,  1809.     Fertility  of  valley  trib- 

ntary  to  river,  '74,  ii,  365 ;  '79,  1807, 1809.    High-water  marks,  '74,  ii,  367 ;  '79, 

1807. 

Plans. 

By  Major  Michler,  1874,  for  a  canal  from  Low's  place,  on  Coquille  River,  to  Coos 
Bay,  27,180  feet  by  30  feet,  by  4  feet  deep  at  low-wat'Or  mark,  at  estimated  cost 
of  $:t49,592,  '74.  ii,  367,  368. 

By  Major  Wilson,  1878,  to  improve  the  mouth  of  river  by  continuing  work  on  dams 
and  training- walls  commenced  by  private  parties,  the  object  of  the  work  being 
to  produce  scouring  eftect  on  the  inlet ;  estimated  cost,  $164,200,  *79,  1808, 1810. 
Private  and  Corporate  Dfork. 

1879.  Private  parties  began  a  dam  600  feet  below  mouth,  with  training-walls  to  pro- 
duce scouring;  work  suspended,  '79,  1808,  1809. 
Surveys. 

1873.  Examination  of  navigable  outlet  ordered,  '73, 108 ;  '74,  i,  118.  Made  by  M.'gor 
Michler,  '74,  ii,  364. 

1878.  Survey  ordered;  completed  by  C.  M.  Bolton,  '78,  139 ;  '79,  183,  1809. 


CORPUS  CHBISTI  AND  ARANSAS  PASS,  TEX.— IiiPRovEMEirr  of. 
Appropriations* 

1879,  $35,000,  '79,  111. 

Commerce. 

Justification  of  improvement,  '71,  531 ;  '79,  933,  936. 
Statistics,  '71,  527,  528,  531. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '70,  31,  62;  '71,  66;  '78,  85;  '79.  Ill,  112. 
Board  of  Engineers. 

Ordered  to  convene  at  New  York,  July  1,  1879,  '79,  928. 
Engineer  in  Charge. 

Maj.  C.  W.  Howell.    Reports,  '71,  526;  '79,  928. 

A  RQT  QT  A  TWTTfi 

Lieut.  E.  A.  Woodruff,  1870,  '71,  66.     Report,  '71,  526. 
H.  C.  Collins,  1878,  '79,  933.    Report,  '79,  934. 
H.  S.  Douglass  and  W.  H.  Hoffman,  1878,  '79,  934. 
Estimates.    (See  also  Projects.) 
By  Lieutenant  Woodruff,  tor  cost  of  1st  plan  (see  Plans),  $31,794.48;  2d,  |49,500; 

3d,  $6t'8,;}55.25 ;  4th,  $99,000;  5th,  $31,293.90,  '71,  529,  530. 
By  Ma^jor  Howell,  for  cost  of  1st  plan  (see  Plans),  $11,748;  2d,  $31,123.40;  3d, 
$167,222.10  Hiid  $198,888.75;  4th,  $2,000;  5th,  $30,555.50,  '79,  932,  933. 
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CORPUS  CHRISTI  AND  ARANfllAS  PASS,  TEX.-Contiuaed. 

Financial  StatemenUu 

'79.  Ill,  928. 

Physical  Characteristics. 

General,  '71,  5*^,  et  seq. ;  *79,  929,  934,  ot  seq. 
Plans. 

By  Lieut.  Woodruff:  (1)  for  groins  of  pile- work,  normal  to  shore-line;  (2)  for  a 
system  of  riprap  jetties;  (3)  for  a  canal  from  mouth  of  Turtle  Cove  to  Corpus 
Christi  Bay,  4  miles  in  length,  150  feet  wide,  and  10  feet  deep;  (4)  for  a  system 
of  riprap,  by  building  triangular  prisms  of  palm,  palmetto,  or  mangrove,  from 
Turtle  Cove  to  the  Gulf  coast-line ;  (5)  for  a  revetment  or  jetty  on  north  side 
of  entrance  to  the  canal,  1,400  feet  long  and  10  feet  wide,  '71,  5^,  530. 

By  M^j.  Howell:  (1)  for  closing  Corpus  Christi  Pass  by  a  dam;  (2)  for  deepening 
present  channel  between  Corpus  Christi  Bay  and  Aransas  Pass  to  a  depth  of  10 
feet;  (3^  for  dred£[ing  other  channels  than  the  one  already  in  use;  (4)  for  the 
prevention  of  drifting  of  sand  off  from' the  lower  portion  of  Saint  Joseph's  Island 
into  shoal  portions  of  the  Pass ;  (5)  for  dredging  a  channel  in  Aransas  Pass  to 
the  depth  of  10  feet  and  width  of  100  feet,  '79,  930,  931. 
Private  and  Corporate  Work. 

1869.  Work  by  private  enterprise  for  the  improvement  of  the  channel  by  extension 
of  jetties,  to  cut  off  secondary  channel,  and  to  aid  in  deepening  main  channel, 
'71,  528;  '79,  930,  937.  Channel  between  Corpus  Christi  and  Aransas  Pass 
deepened  by  private  enterprise,  '79,  930. 

Projects. 
By  Mig.  Howell :  (1)  for  deepening  channel  over  the  bar  at  the  entrance  to  Aransas 
Pass,  by  means  of  fascines,  uius  contracting  the  current  and  increasing  its 
scouring  effect,  at  an  estimated  cost  of  |60,405 ;  (2^  for  the  protection  of  the  end 
of  Mustang  Island  from  erosion,  by  a  matting  oi  lasoines  ballasted  with  stones, 
at  an  estimated  cost  of  $126,440,  '79,  930,  931,  932. 

1870.  By*Lieut.  Woodruff.    Beportfi,  '71,  526,  528. 
1878.  By  H.  C.  CoUins.    Beports,  '79,  928,  934. 
Maps. 

Map  of  the  coast  of  Texas  and  maps  on  enlarged  scale  of  Corpus  Christi  and 
Aransas  Bays  and  their  connections,  followed  by  plans  of  dam  and  jetty,  '79, 934. 


COinVCIli  BIjirFFS.^See  Missouri  Biver.) 


C01¥1.ITZ  RITER,  IV.  T.— Survey  ordered  by  act  of  March  3, 1879,  '79,  183. 


CRAIfBERRY  INIjET,  IV.  J.— StmvBY  or. 

Engineers. 

£kginejsb  IK  Charos. 
1865.  Col.  J.  D.  Graham.    Beport,  '66,  i,  37. 
Surveys. 

1852,  |1,000  appropriated  for  survey  by  act  approved  August  30. 


CRESCEIf  T  CITY,  CAIi.— Examination  or. 

(See  also  Pacific  Coast,  Harbor  of  Bbfuoe.) 

Engineers. 

Chief  of  Enginicbrs. 

Beports, .'67,  51;  '77,  123;  '78. 136;  '79,  180. 
Board  of  Engineers. 
Of  the  Pacific  Coast  met  August,  1876,  to  "examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  breakwater  and  harbor  of  refhse."    The  board  do  not  consider  it  well  adapted 
for  a  harbor  of  refuge.    Beport,  ^77, 1053. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  M^Jor  Mendell.) 

11  EN 
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CRBSCfilVT  CITY,  CAL^CootiiiMi. 

E  ng^neers — Continued. 
Engineers  in  Charge. 
Maj.  R.  S.  Williamson.    Report,  *67,  515. 
Lient.  CoL  B.  S.  Alexander.    Report,  '79;  1765. 
Assistant 
Lient.  W.  H.  Hener.    Report,  '67,  517. 
Estimates* 
By  Lient.  W.  H.  Hener,  for  a  breakwater,  $2,178,008,  '67,  518. 
By  Board  of  Engineeis,  for  a  breakwater,  |6,082,940,  '77,  1060. 
Plans. 
By  Lient.  W.  H,  Hener,  for  ootistmotion  of  a  breakwater  of  stone,  3,767  feet  in 

length,  '67,  518.    Compared  with  European  breakwaters,  *67,  516. 
By  Board  of  Engineers,  for  a  breakwater,  '77,  1059. 
SwurvewHm 
Included  in  the  Coast  Survey,  '67,  5171    Examination  by  Board  of  Engineers,  '77, 
1053.    Examination  ordered  by  act  of  June  18,  1878,  assigned  to  Lient.  Col.  B. 
S.  Alexander,  '78,  136.    Report,  '79, 1785. 


€RI9FIEI«D  HARBOR,  MD.— Improvbmbnt  of. 

Appropriations. 

1875,  $37,317.50,  '75,  i,  88^  ii,  71 ;  '76,  i,  64,  890. 

Commerce. 

Statistics,  '75,  ii,  106-108. 
Contracts. 

1875.  G.  H.  Ferris,  dredging,  at  13f  oents  per  cubic  yard,  '75,  ii,  71 ;  '76^  i,  64,  290. 
Abstract  of  contracts,  '75,  li,  106-108. 
Abstract  of  bids,  '75,  ii,  72. 
JBni^ineers. 
Chief  of  Engineers. 

Reports,  '75, 1,  87,  90;  *76^  i,  64. 
Engineer  in  Charge. 

Maj.  W.  P.  Craighill,  1874.    Reports,  '75,  ii,  71,  105 ;  '76,  i,  290. 
Assistants. 
Charles  Humphreys,  '75,  ii,  106. 

Henry  Bacon,  in  immediate  charge,  1875.    Beport,  '75,  ii,  106. 
Capt.  C.  B.  Phillips,  '76.  i,  290. 
Estimates. 
By  Henry  Bacon,  adopted  by  Migor  Craighill,  for  a  channel  of  nnifoizu  width  of  150 
feet,  67,200  cubic  yards  excavation,  |20,405 ;  for  channel  400  feet  to  300  feet  and 
150  feet  in  width,  128,700  cubic  yards  excavation,  $:t7,317.50,  '75,  ii,  105, 107. 

JPinancial  Statements. 

'75,  i,  88,  ii,  71 ;  '76,  i,  64,  290. 

1874-75.  Dredging,  by  contract,  36,195  cubic  yards,  '75,  i,  88,  ii,  71. 

1875-'76.  Removal  of  202,194  cubic  yards  by  dredging,  completing  the  work.    Re- 
sults, channel  12  feet  deep,  266  feet  to  425  feet  in  width,  and  a  basin  on  both 
sides  of  the  raihroad  wharf,  '76,  i,  64,  290. 
Piiysical  Ciiaracteristics. 

Deecril>ed,  '75,  ii,  106. 

Projects. 

By  Henry  Bacon,  adopted  by  Major  Craighill,  for  dredging  channel  12  feet  deep  and 
excavating  a  basui,  '75,  i,  88,  U,  71 ;  '76,  i,  290.    Completed,  '76,  i,  64,  290. 
Surveys. 

1874.  Examination  by  Migor  Craighill,  and  survey,  under  his  direction,  by  Heniy 
JBacon.    Reports,  '75,  ii,  105. 


CROATAW  SOiriVDy  N.  C— Breakwater  at. 

Appropriations. 

1843 $15,000.    Act  of  March  1. 

1852 50,000.    Act  of  August  30. 

Eni^ineers. 

Chief  of  Engineers. 
Report,  '66,  i,  7. 
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€R01¥  SHOAIiS,  l^EIiAlPFABE  BAY,  IV.  J.— Survky  of. 

Examination  and  Survey. 

For  an  artificiftl  harbor  or  breaKwater  ordered  by  act  approved  March  3,  1873,  as- 
signed to  Lieut.  Col.  J.  D.  Knrtz,  '74,  i,  93^  and  made  nnder  his  direction  by  F. 
M.  Eppley  in  Angnst,  1873.    Reports,  '74,  ii,  146-154. 


By  Lieutenant-Colonel  Kurtz;  aggregate,  $10,477,520,  '74,  ii,  154. 
Plans. 

Proposed  by  Lieutenant-Colonel  Kurtz,  to  establish  a  harbor  of  refuge,  the  following 
works  are  necessary :  1st,  a  solid  breakwater  along  the  shoal ;  2d,  opening  the 
channel  of  approach  by  dredging;  3d,  iee  piers  across  the  upper  end  of  the  har- 
bor, '74,  ii,  147. 


CUIf^RE  BITJER,  HUSSOUBI.— Subvby  of. 

€oaBai«rce. 

Amount  of  oommeroe,  '72,  393.    Large  quantities  of  coal  and  iron,  '72,  392.    Im- 
pioyement  not  justified,  '72,  391,  392. 

Chief  of  Enqinsers. 

Reports,  '71,  59;  '72,  56;  '79,  133. 
Enginkeb  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds,  1872  to .    Report,  '72,  390. 

AsaiSTAKT. 
A.  H.  Bhusdell,  '72,  391. 
Estimates.    (See  Plans. ) 
Physical  Cliaracteristics. 

General  characteristics  of  river,  '72,  390. 
Plans. 
By  A.  H.  Blaisdeil,  C.  £.,  1872,  for  improvement  of  river  from  its  month  to  Big 
Creek,  for  4-foot  channel,  ^8,292.50;  for  6-foot  channel,  |80.736.    To  Big  Creek 
Bar,  not  including  the  removal  of  said  bar,  for  4-foot  channel,  $14,615 ;  for  6-foot 
channel,  $20,671.     To  within  i  of  a  mile  of  Big  Creek,  for  4-foot  channel, 
133.677^;  for  6-foot  channel,  $60,065,  '72,395.    Plans  not  anproved  by  the 
engineer  in  charge,  who  considers  that  this  stream  is  one  whicn  should  not  be 
improved  by  the  government,  '72,  391. 
Surveys. 
Ordered  by  act  approved  March  3,  1871,  assigned  to  Lieut.  Col.  W.  F.  Raynolds,  and 
made  under  his  direction  by  A.  H.  Blaisdeil.    Report,  '72,  391.    Ordered  by  act 
approved  March  3,  1879,  assigned  to  Capt.  A.  Mackenzie,  '79,  133. 


€U]IIBERIiAIirD  BITEB.'lMPROVEMEl«T  of. 

Annropriations. 

1162,  for  Cumberland  River $30, 000.    Act  of  July  7. 

1834,  for  Cumberland  River 30, 000.    Act  of  June  28. 

1836,  for  Cumberland  River 20, 000.    Act  of  July  7. 

18:J7,  for  Cumberland  River 55, 000.    Act  of  March  3. 

183&  below  Nashville •....  20,000.    Actof  July7. 

Icf71,  below  Nashville 30,000,  '71,  62,  467;  '72,  462;  '74,  i,  578. 

1872,  below  Nashville 20,000,  '72.  58,  462;  '74.  i,  578. 

1W3,  below  Nashville 25,000,  '73,  62,548;  '74,  i,  578. 

1875,  below  Nashville 25,000,  '75,  i,  76,  790. 

1878,  below  Nashville 45, 000,  '78,  103,  759. 

1879,  below  Ntishville 40,000,  '79,  139,  1265. 

1876.  from  Nashville  to  Kentucky  State 

line 15,000,  '77,90,593,696. 

1876.  from  Nashville  to  Kentucky  State 

line 20,000,  '78,  103,760. 

1879.  from  Nashville  to  Kentucky  State 

line 18,000,  '79,  139,  1266. 

1S76,  from  State  line  to  Smith's  Shoals. .  10,  OQO,  '77,  90,  594,  596. 

1878,  from  State  line  to  Smith's  Shoals. .  8, 000,  '78,  103,  760. 

1879,  from  State  line  to  Smith's  Shoals..  6, 000,  '79, 139,  1266. 
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GimiBERLAlVD  BITERr-Contmaed. 

Appropriatloiis— Continued. 

1876,  at  Smith's  Shoals 1^^000,  *1%  90,505,506. 

1W8,  at  Smith's  Shoals 30,000,  '78,  103,  76L 

1879,  at  Smith's  Shoals 15, 000,  '79,  139,  1907. 

1876,  from  Smith's  Shoals  to  Falls  of  Cum- 
berland        2,000, '77,  90,  506. 

1878,  from  Smith's  Shoals  to  Falls  of  Cum- 
berland        2, 000, '78,  104,  761. 

Total  to  1879 $491,000 

Statements  of  appropriations,  '74,  i,  578;  '77,  593;  '79,  1268. 
Commerce. 

Justilication  of  improvement  and  importance  of  river,  '71,  468,  480,  485 ;  '74,  i,  70, 
578,  579 ;  '75,  i,  791 ;  '77,  596.  Present  transit  of  coal-barges  on  npper  river  by 
''  coal  tides,"  '71,  470,  471 ;  '75,  i.  795,  798.  Necessity  of  increased  focilities  for 
commerce,  '75,  i,  795,  798;  '77,  594.  Duration  of  present  navifi^able  stages,  '71* 
478;  '75,  i,  7^5;  '77,  597.  Obstructions  to  navigation,  list  of,  '71,  470.  Coal 
transportation,  cost  of,  '71,  482 ;  '75,  i,  798.  Coal  and  iron  mines,  description 
of,  '71,  481.  Present  projects,  1877,  desigaed  .to  improve  downstream  navigs- 
tion  on  npper  river  alone,  '75,  i,  790,  795 ;  '77,  595 ;  '79,  1266.  Improved  con- 
dition of  river,  '79,  1268. 

Statistics,  '71.  468,  485,  490;  '75,  i,  798;  '77,  596. 


1871.  J.  H.  Maddox,  removal  of  obstructions,  rock  excavation,  construction  of  wing- 
dams^  and  drednnff,  '71,  467,  468;  death  of,  October,  1871,  contract  annulled. 
'73,  547.  —1872.  P.  L.  Dewes,  rock  excavation,  construction  of  wing-dams,  ftod 
dredffing,  '73,  547 ;  extended  to  1874 ;  re-extended  to  January,  187.5,  '74,  i,  577; 
completea  August,  1874,  '75,  i,  76,  790 ;  all  work  done  thereafter  by  hired  labor. 
Advantages  of  hired  ]alx)r  over  contract- work,  '74,  i,  578. 
Engineers. 
Chief  of  £xgixkbrs. 
Reports,  '71.  62;  '72,  58,  59;  '73,  62;  '74;  i,  70;  '75,  i,  76;  '76^  i,  86;  '77,89; 
'78,  103 ;  '79,  138. 
Engineers  in  Charge. 
Mai.  G.  Weitzel,  1870-'73.    Reports,  '71.  467,  490 ;  '72,  462,  463. 
M^.  W.  McFarland,  1873-76,  '73,  61,  547.    Reports,  '73.  547 ;  '74,  i,  577;  '75,1, 

790  795. 
Capt.' W.  *R.  King,  1876-^—,  '76,  i,  86.    ReiKirts,  '76,  i,  714:  '77,  592;  '78,  759; 
'79,  1264,  1279. 

A  flfllflTA  IV^ffl 

8.  T.  Abert,  '71.  468.    Report,  '71,  469. 
£.  Mead,  '71.  469. 
F.  Hellner,  '71.  469. 

Capt.  L.  C.  Overman,  '74,  i,  577 ;  '75,  i,  74.    Reports,  '76,  i,  714 ;  '77.  596. 
R.  C.  McCalla.    Report,  '75,  i,  796. 
F.R.Leavitt,  '75,1,799. 
8  Whinery.    Report,  '79,  1280. 
Estimates. 
Preliminary,  of  Assistant  Abert,  1871,  for  improvement  of  upper  Cumberland  River, 
as  follows:  From  Laurel  to  Point  Burnside,  35  miles,  |40,116,  '71,  479;  from 
Point  Burnside  to  Nashville,  358  miles,  |163,724,  '71,  479.    For  improvement  of 
lower  Cumberland  River,  as  follows :  From  Nashville  to  mouth  of  river,  192 
miles,  $248,821,  '71,  480;  '72,  462;  '78,  759. 
Final,  of  Assistant  Abert,  1872.    From  Laurel  to  Point  Burnside,  $41,000,  '72,  471; 
'77,  596.    From  Point  Burnside  to  Nashville,  $194,331,  '72,  471 ;  '77,  596.    Ag- 
gregate increased  by  Mi\|or  Weitzel  to  $258,864,  '72,  472 ;  '74,  i,  578. 
Assistant  McCalla,  1875,  for  improving  Smith's  Shoals,  upper  river,  bv  wing-dams, 
$52,044,  '75,  i,  798.    Increased  by  Major  McFarland  to  $70,000,  '75,  i,  tSB;  '77, 
596.    Increased  by  Captain  King  to  $100,000,  '79,  139,  1265. 
Major  Weitzel,  1872,  for  improving  npper  river  by  locks  and  dams,  $4,000,000,  '72, 

472;  '75,  i,  795. 
Captain  King,  1877,  for  improving  Smith's  Shoals  by  locks  and  dams,  to  coet,  in  all 

probability,  more  than  $1,000,000,  '77,  595. 
Assistant  S.  Whinery,  1879,  for  passage  of  Cumberland  Falls  by  locks  and  canal  at 
cost  of  $368,500,  '79,  1281. 

Financial  Statements. 

'71.  62;  '72,  68,462;  '73,  62,548;  '74,  i,  70,  578;  '75,  i,  76,  791 ;  '76^  i,  86,  714;  '77. 
90,593;  '78,  103,  104,  759;  '79,  138,  1264. 
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Operations. 

Previous  to  February,  1877,  confined  to  river  below  Nashville. 

1871-'72.  Removal  of  obstraotions  from  river  at  Nashville,  NashviUe  Island,  and 
Gower's  Island ;  1,100  cubic  ^ards  dredged,  and  7,580  cubic  yards  of  wing-dam 
built  at  Flax  Paton;  300  cubic  yards  of  rock  removed  from  Harpeth  Shoals,  '72, 
58,402. 

1872-^73.  At  Sycamore  Creek,  7d9  cubic  yards  of  wins-dam  were  built ;  141  cubic 
yards  of  rock  and  346  cubic  yards  of  gravel  removed  from  channels  between  Syca- 
more Creek  and  Harpeth  River,  '73,  547. 

1873-^4.  Deli^  of  contractor  at  Harpeth  Shoals  followed  by  use  of  hired  labor  inde- 
pendent or  contract ;  12,000  cubic  yards  of  stone  for  wing-dams  at,  quarried,  '74, 
I,  577. 

1874-^5.  500  cubic  yards  of  rock  removed  from  channel  at  Harpeth  Shoals  and  Reed's 
Reef;  10.265  cubic  yards  of  stone  placed  in  wiuff-dams  at,  '75,  i,  76, 790.  All 
operations  afber  August,  1874,  carried  on  by  hired  Tabor,  '77,  DO.  592. 

1875-^6.  At  Harpeth  Shoals  4^740  cubic  yards  of  wing-dam  were  built,  and  175  cubic 
yards  of  rock  removed  from  channel.  At  Davis  Ripple  525  cubic  yards  of  wing- 
dam  were  built,  '76^  i,  714. 

1876-77.  At  Harpeth  Shoals  1,600  cubic  yards  of  wing-dam  were  built,  and  335  cubic 
yards  of  rock  removed.  At  Davis  Ripple  1.625  cubic  yards  of  wing-dam  were 
built,  '77,  90,  593.  At  points  above  Nashville,  i.  e..  Cub  Creek,  Sand,  Smith'H. 
Wild  Goose,  Uolliman's  Island  Shoals,  and  Bartlett's  Bar,  an  aggregate  of  16,440 
cubic  yards  of  stone  were  quarried  for  wingndams ;  5!)0  cubic  yards  of  rock,  I; 7^ 
cubic  yards  of  gravel,  and  36  logs  and  overhanging  trees  were  removed  from 
channels;  3,060  cubic  yards  of  stone  placed  in  wmg-dams,  '77,  90,  593,  594,  595. 

1877-78.  No  work  below  Nashville,  '78,  103,  759.  Above  Nashville  9,466  cubic  yards 
channel  excavation  of  earth  and  rock ;  441  trees  and  snags  removed ;  12,197  cubic 
yards  rock  placed  in  wing-dams ;  2,147  cubic  yards  rock  quarried  and  ready  for 
wing-dams,  '78^  103,  759. 

1878-79.  27,983  cubic  yards  earth  and  rock  removed  from  channels;  2,299  snags, 
logs^  and  overhanging  trees;  33,625  cubic  yards  rock  placed  in  dams;  22,717 
cubic  yards  rock  quarried  for  dams,  '79,  138,  1264. 
Physical  €haracterlstic8« 

Description  of  river,  '71,  469,  483.  Cafion-like  character  of  upper,  '71,  471.  Ele- 
vation of  divide  "Between  Cumberland  and  Tennessee  Rivers,  '71,  469.  Dis- 
tances between,  and  elevation  of  points  on  river,  '71,  469;  '72,  465;  '75,  i,  799. 
Slope  of  water  surface,  '71,  469,  473 ;  '72,  465.  Range  of  water  surface,  '71, 
470 ;  '75,  i,  798 ;  '76,  i,  714.  Discharge  of  river  below  NashviUe,  '71,  475. 
Character  of  river  deposits.  '71,  4>^.  Description  of  coal  fields  ou  river,  '71, 
484 ;  '75,  i,  799.    Description  of  Cumberland  Falls,  '79,  1280. 

Planui. 

MiiQor  Weitzel,  1H71,  considers  locks  and  dams  the  only  feasible  plan  for  improve- 
ment of  low-water  above  Nashville,  '71,  478,  but  its  cost  (|4,000,000)  precludes 
adoption,  '71,  478;  '72,  472;  '75.  i,  795;  '77,  595. 

Captain  Kins,  1877,  suggests  use  of  wire  rope  on  upper  Cumberland  to  permit  as- 
oending  Doats  to  pass  rapids  during  hiffh- water,  '77,  595. 

Assistant  S.  Whinery,  1879,  for  passage  of  Cumberland  Falls  by  canals  and  locks : 
canal  3,700  feet  m  length ;  locks  35  feet  by  100  feet ;  total  lift  80  feet ;  estimatea 
cost,  |3(f)8,500,  '79,  128.    Captain  King  does  not  consider  that  requirements  of 
commercejnstify  this  improvement,  '79,  1279. 
Private^  State*  and  Corporate  Work. 

Wing-dams  built  by  coal  interest,  '71,  471,  475 ;  by  the  State  of  Kentucky,  '71, 472. 
Bridges  crossing  river  between  Nashville  and  mouth,  '71,  474. 

Projects. 

River  divided  into  upper,  from  Falls  of  the  Cumberland  to  Nashville,  372  miles,  and 
lower,  from  Nashville  to  mouth,  192  miles,  '71,  469,  470;  '72,  465. 

Major  Weitzel,  1872.  for  improvement  of  upper  Cumberland  by  excavation  of  ledges, 
sand  and  s^avei  bars,  concentration  of  water  by  wing-dams,  removal  of  snags 
and  bowl£;rs,  restriction  of  tributaries  to  determined  channels.  On  upper  river 
the  project  is  to  lengthen  the  duration  of  present  high-water  navigation.  On 
lower  nver  to  give  a  low-water  depth  of  about  3  feet,  '71,  470,  478;  '72,  471 ; 
'77,  594.  Estimated  cost  of  upper  river  improvement,  |2.')8,d64,  '72,  472;  '74, 
i,  578;  of  lower  river  improvement,  $248,821,  '71,  480:  '72,  462. 

Assistant  HeCalla,  l'^75,  for  improvement  of  Smith's  Shoals  by  win^-dams,  consist- 
ing of  timber  cribs  filled  with  stone,  the  dams  to  give  descending  coal  boats  a 
depth  of  4  feet  during  medium  high-water.  Estimated  cost,  |52,044,  '75,  i,  79o, 
796.    Revised  by  M^jor  McFarland,  '75,  i,  79(>.    (See  Estimates.) 
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Proposals. 

For  improving  river  at  and  below  Nashville,  '71,  468 ;  '73,  547. 
Surreys* 
1870.  Reconnaifisance  from  Falls  of  the  Cumberland  to  Nashville,  403  miles,  '71, 469. 

1870.  Survey  from  Nashville  to  mouth,  192  miles,  '71,  469. 

1871.  Survey  from  Point  Burnside  to  Nashville,  326.7  miles,  '72,  461,  46!>. 
1874.  Speoial  survey  of  Smith's  Shoala,  '75,  i,  795. 

1879.  Of  FaUs  of  Cumberland  River,  '79,  142,  1279. 

[L.  T.  8.] 


CUlSBEBIjAIirD  SOUIVD9  OA.— Improyembnt  of  entrancb  to. 

Cominerce. 

Cumberland  Sound  as  a  harbor  of  refuge,  '76,  i,  482;  '79,  792. 
Commercial  superioritv  of  location  doubtful,  '76^  i,  '488. 
Statistics,  '7^  i,  483,  484;  '79,  794. 
Defense- 
Fitness  for  a  military  or  naval  depot,  '76^  i,  481,  482. 
EiiiriBeers« 
Chief  of  Enoinexbs. 

Reports,  '76,  i,  71 ;  '79,  99,  100. 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gillmoie,  1876-1879,  '76,  i,  71 ;  '79,  95.    Reports,  '76^  i,  446 ;  '79, 
792. 

Estimates. 

By-Lieutenant-Colonel  Gillmore,  1876,  as  follows : 

Mixed  Bystom.  Kiprap  Sjrst-eiD. 

For  full-height  Jetties  across  bar $4, 908, 703  $6,  e&l,  100  )     ' 

For  f  uU-height  Jetties  to  crest  of  bar 2, 589, 600  4, 463, 940 

For  stump  Jetties 1,969,362  3,086,620  1,-^  .   ATr^iAi 

For  drowned  Jetties  fuU  length i,  817, 311  2, 423, 460  f  ^^  *'  477-wi. 

For  drowned  north  Jetty  and  full-height 

south  jetty 3,759,161  4,613,860 

By  Lieutenant-Colonel  Gillmoro,  1879,  for  low  Jetties,  #2,071,023,  '79,  793. 

Physical  Characteristics* 

Description  of,  '76^  i*  446. 447, 482 ;  '79,  792.    Locations  of  channels  since  1843,  '76, 
1,  447, 448, 449.    Tidal  observations,  '76^  i,  450,  453,  457,  482.    Amount  of  rain- 
fall, '76^  i,  457,  458.    Depths  at  entrance  to  Cumberland  Bound,  '76^  i,  462,463, 
465,  466,  469. 
Plans*    (See  also  Estimates.) 

By  Lieutenant-  Colonel  Gillmore,  1876.  Discussion  of  Jetty  plans :  Full-height  Jetties 
extending  across  the  bar,  '76^  i,  459-462;  full-height  Jetties  reaching  the  crest 
of  the  bar,  '76,  i,  462-467;  stump  jetties,  '76,  i,  407-471;  fuU-length  drowned 
Jetties,  '76,  i,  471-475;  full-length  drowned  north  Jetty  and  full-height  south 
Jetty,  '76^  i,  475.  Duration  of  the  improved  channel,  '76^  i,  475.  Lientenant- 
Colonel  Gillmore  prefers  low  Jetties  to  high,  '76,  i,  477 ;  recommends  neither  of 
these  plans  for  execution,  but  simply  a  channel  13  feet  deep  at  mean  low-water 
across  the  bar,  '76^  1,  483. 
Projects. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  low  Jetties  to  form  a  channel  20  to  21  feet 
deep  at  low- water,  north  Jetty  to  be  18,390  feet  in  length,  south  Jetty  to  be  12,260 
feet  in  length ;  estimated  cost,  $2,071,023,  '79,  792,  793. 

Surveys* 

1879.  Of  entrance  to  sound,  ordered,  '79,  100. 
Maps. 
Two  plates  with  sketches  of  proposed  Jetties ;  profiles  and  sketches  of  current 
directions,  '76,  i,  483. 


CUMBEBIiAHTD  AND  ST.  SIMON'S  SOlTlirDS,  OA*— Examikahox 

FOR  INSIDE  PASSAGE  BETWEEN. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '76^  i,  71. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gillmore,  1876,  '76^  i,  71.    Report,  '76^  i,  484. 
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CVIflBEBI^AlilD  Afm  ST.  aiMMMI'S  SOUlf D8^  «A.-Continned. 

Estimates.    (See  Plans.) 
Pliysical  ChariM^teristics. 

General  description  of  water-courses  between  Cumberland  and  St.  Simon's  Sounds, 
*76^  i,  484. 

Plans. 

By  Lieut.  Col.  Q.  A.  GiUmore,  for  establishing  a  channel,  by  dredging,  100  feet  wide 
on  bottom  and  6  feet  deep  at  mean  low-water,  at  an  estimated  cost  of  $10,000, 
and  requiring  |1,500  for  annual  dredging,  '76,  i,  485. 

9mr%rej. 

ISTB-rTa  Under  diieotloii  of  Lieut.  CoL  Q.  A.  Gillmore.    Report,  '76;  i,  484. 


€1JB]tENT  BITEBt  ISO.— Improvement  ov. 


1872,  $5,000,  '73,  55. 

Commerce. 

Amount  of  commerce  benefited  by  improyamentf  '72,  396. 
Statistics,  '72,  396. 
lEn§flneermm 
Chief  of  Engineers. 

Reports,  '71,  69}  '73,  55. 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1871  to  1873.    Reports,  '72,  395. 

Col.  J.  H.  Bimpflon,  1872  to .    Report,  *73»  461. 

Assistants. 

J.  D.  McEown,  '73^  460. 
A.  D.  Wolf,  '73,460. 
A.  H.  Blaisdell.    Report  '72,  395. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•73.  55,  461. 
Operations. 

1871-72.  123  snags  and  592  leaning  trees  removed,  and  1,040  linear  feet  of  brush  and 
wing-dams  built,  '73,  55,  461. 
Physical  Characteristies. 

Deaeription  of,  '72,  396. 
State,  Private,  and  Corporate  Work* 
In  1%5  the  State  of  Missouri  appropriated  |10,000  for  the  improyement  of  this  river; 
expended  in  1857  in  removing  snag[s  and  leaning  trees,  '72,  397.    In  1871  $20,000 
appropriated  by  the  Btate  for  the  improvement  '72,  ^97 ;  '73,  460. 
Projects. 
By  Lieut.  Col.  W.  F.  Raynolds,  for  the  improvement  of  Current  River  by  removing 
snags,  leaning  trees,  and  construction  of  dams  of  brush  and  stone :  estimated 
cost,  125,722.62,  '72,  398. 
Surveys. 
Ordered  by  act  approved  March  3,  1871,  '71,  59.    Assigned  to  Lieut.  CoL  W.  F. 
Raynolds,  maae  by  A.  H.  Blaisdell.    Report,  '72,  395. 


€IJRBITIT€K  SOUND,  HT.  €•— Improybmkmt  or. 
(See  also  Watkr  coBfMmnCATioN  bbtwxzn  Nbusb  and  Caps  Fkar  mvERS.) 


AppropriatioBS. 

1878 120,000  '79,  9L 

1879 25, 000, '79,  91. 


Contract. 

1878.  With  G.  H.  Ferris,  I6r  dredging,  at  9f  cents  per  cubic  yard,  '79,  693. 
Abstract  of  bids,  '79,  694. 

£BViBeenk 

Chief  or  Enoinierbs. 

Report,  '79,  90. 
Enoinkrr  IK  Charor. 

Capt.  C.  B.  Phillips,  1878  to .    Report,  '79,  693. 

A88ISTA17T. 

*  George  H.  EQiott,  1878-79,  '79, 694.    Report,  '79^  696. 
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Estimates*    (See  Projects.) 
Financial  Statements. 

•79,91,694. 
Operations. 

18r&-79.  138,522  cubic  yards  dredged,  '79,  G94,  695. 
Physical  Ciiaracteristlcs. 

Shell  ridge,  obstructing  navigation,  '79,  694. 
Project. 

By  Capt.  C.  B.  Phillips,  to  secure,  by  dredging,  a  channel  80  feet  wide  and  9  ftet 
deep  at  ordinary  winter  stage  of  water,  at  an  estunated  oost  of  190,000,  '79, 693. 
Snnreir. 

1878.  Included  in  "  Survey  of  water  routes  south  from  Norfolk,  Va.,"  '79, 693, 715, 716. 


CUTAHOOA  BITER  SLUIBOR.~(See  Cleveland  Hakbor.) 


€TPBESS  BATOU,  LA.— (See  Red  Bivbb.) 


DAKOTA  BITEB,  DAK.— Examination  or. 

Documents.    (Not  printed  in  reports.) 

H.  Doc.  75,  43d  Cong.,  2d  Sees.    Report  on  result  of  survey,  '75,  i,  367. 
Gniflneers. 
Chief  of  Enoineers. 

Report,  '75,  i,  63. 
Engineer  in  Charge. 

MaJ.  F.  U.  Farquhar,  '75,  i,  63.    Report,  '75,  i,  367. 
Assistants. 

M.  Schmidt^  '75,  i.  367. 

D.  H.  Ainsworth,  '75,  i,  365. 

Piifslcal  Ciiaracteristlcs. 

Description,  '75,  i,  367--369. 
Plans. 
The  improyement  of  river  verv  difficult  on  account  of  a  lack  of  water,  and  only  to 
be  determined  by  a  carefm  survey,  '75,  i,  369, 370. 
Surveys. 
1874.  Examination  by  D.  H.  Ainsworth  and  M.  Schmidt  firom  Northern  Pacific 
Railroad  to  Southern  Dakota  Railroad,  ^5,  i,  63,  367. 


DAN  RIVER,  TA.  AND  N.  C.-Survbt  of. 

Conunerce. 

Commercial  importance  of  river  and  a4jacent  country,  '79,  653. 
Statistics,  '79,  672. 
Eniflneers. 
Chief  of  Engineebs. 

Reports, '78,75;  '79,88. 
Engineer  in  Charge. 

S.  T.  Abort,  U.  S.  C.  E.,  1878  to ,  '78,  75.    Report,  '79,  658. 

Assistant. 
S.  W.  Evans,  1878.    Report,  '79,  654. 
Estimates.    (See  Plans.) 
Physical  Characterislics. 
General,  '79,  652.    Floods,  '79,  652.    Agricultural  interests,  '79,  653.    Minenls  in 
vicinity,  '79,  654.    Description  of  oostoictions,  '79,  65c(^665. 
Plans. 
By  S.  T.  Abort,  U.  S.  C.  E.,  for  improvement  of  Dan  River:  1st,  for  steamboat  navi- 
gation, by  dredging,  rock  excavation,  and  construction  of  locks  and  dalns;  at 
an  estimated  cost  of  ^658,579.20;  2d,  for  bateau  navigation  from  Halrston's  Ford 
to  Danville,  by  dredging,  rock  excavation,  and  oonstmction  of  dams,  at  an  esti- 
mated cost  of  $32,718,  '79,  66j&-e71. 

Survey. 

1878-79.  By  S.  W.  Evans.    Report,  '79,  652, 654. 
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DABISJSr  HARBOB,  €(▲•— Iufrovembnt  of. 
Appropriations. 

1878,  $8,000,  '78»  78. 
Commerce. 

Statistics,  *78,  580;  '79,  764. 
Contracts. 

1878.  American  Dredgiuji:  Company,  dredging,  at  14|  cents  per  cubic  yard,  '79,  764. 

Abstracts  of  contracts,  '79,  764. 

Abstracts  of  bids,  '79,  764. 
Euirineers. 

Chief  of  Enoinebrs. 
Reports,  '78.  78 ;  '79,  97. 

Ekginbbr  in  Chabob. 
Lieut.  Col.  Q.  A.  Gaimore.    Reports,  '78»  579;  '79,  763. 

Assistant. 
8.  L.  Fremont,  '79,  764. 
Financial  Statements. 

'79,  »8. 

Operations* 

187d-'79.  Channel^  50  feet  by  10  feet  at  mean  low-water,  with  an  aggregate  length 
of  500  yards,  dredged  through  shoals  in  Darien  River  north  of  General's  Island ; 
channel  75  feet  by  14  feet  by  500  yards  in  North  River  below  Union  Island  saw- 
mills ;  and  at  the  confluence  of  Darien  and  North  Rivers  channel  deepened  8 
feet  to  12  feet  and  widened  to  75  feet.  Removal  of  51,041  cubic  yards,  securing 
an  average  increase  in  depth  of  from  2  feet  to  4  feet,  "79,  97,764. 
Physicai  Characteristics. 

Deacription,  '78»  579. 
Projects. 

By  lileutenant-Colonel  Gillmore,  1878,  for  removing  shoal  in  Back  River  between 
Commodore  and  Wolf  Islands,  '78,  78, 579. 


DEEP  RITEB,  HT.  €.— (See  Caps  Fkab,  etc. 


DEKB  ISIiAND,  DEEB  AND  liOTELL'S  ISIiANDS.— (See  Boston 

Harbor.) 


DEIiADVABE  BAT9  If.  J.— Bbmoval  of  obstructions  (wrecks)  from. 

Examinations. 

Made  by  Lieutenant-Colonel  Stewart  in  compliance  with  instructions  from  the  Chief 
of  Engiueers,  based  upon  the  petitions  of  pilots  and  the  board  of  imder writers  of 
the  city  of  Philadelphia  to  the  Secretary  of  the  Treasury,  and  referred  by  him 
to  the  Secretary  of  War,  '68,  710. 
Enirineers. 
Chikf  of  Enginebrs. 

Reports,  *6B,  64, 710.    Recommends  an  appropriation  of  $6,000,  '68,  64, 711. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Ste^vart.    Report,  extract  firom,  *68,  710. 
Estimates. 
By  Lieutenant-Colonel  Stewart,  for  removal  of  wreck  of  brig  in  vicinity  of  Liston's 
Tree  and  Duck  River  Light,  96,000  or  (7,000,  '68,  711. 


DEIiAl¥ABE  BAT  TO  CHESAPEAKE  BAT— CAHTAIi.— (See  Ches- 
apeake AND  Delaware,  etc.) 


DEIiAlTABE  BBEAKITATEB,  DEI.. 
Appropriations. 

1^ )|-<>2,:00  00.    ActofMay7. 

1828 250, 000  00, '66,  iii,  3L 
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DELAWARE  BBEAKl¥AVBm,  WKM^r^OtalUaed. 

AppropriatioiM— Continued. 

1^ 162,000  00,  '66,  iii,  31. 

1831 208,000  00,  '66^  iii,  31. 

1832 270,000  00,  '66*  iii,  31. 

1833 270,000  00,  '66,  iii,  31. 

1834 270,000  00,  '66;  iii,  31. 

1835 100,000  00,  '66*  iii-31. 

1836(8urvey) 1,000  00.    AotofJnly2. 

1836 100,000  00,  '66,  iii,  31. 

1837 141,000  00, '66,  iii,  31. 

1838 150,000  00, '66,  iii,  31. 

1852 30,000  00, '6a  iU.  31. 

1864 100,000  00.    AotofJaly2. 

1866 107,910  00, '66,  iii,  31. 

1867 109,493  70.    Actof  Maroh2. 

Total  to  1879  ....  f2, 292, 103  70. 

CoBtiiierce* 

The  shelter  afforded  is  inadequate  to  the  requirements  of  oommeroe,  '74,  ii,  146; 

'79  453. 
STATiS'iics,'66,iy,  231,232;  *67,483;  '68^696;  '69,379;  '70,423,424:  '71,77,663; 
'72,  755,757,758;  '73,  879,880;  '76^  i,  278;  '77.  269;  '78»  443;  '79,  546. 
Contracts. 
1867.  Barker  <&  Bodwell,  stone,  at  $4.73  per  ton,  '67, 43&— 1867.  WilUam  H.  Milter, 
labor,  annulled,  '67,  433.— 1868.  A.  O.  &  J.  O.  Deshong,  jr.,  stone,  at  |2.89  and 
|3.89  per  ton,  '69,  377,  380.     John  C.  Leiper,  stone,  at  K.IO  per  peroli,  '69, 
377  380. 
Abstracts  of  contracts,  '67,  433;  '69,  380. 
Abstracts  of  bids,  '67,  433 ;  '68,  697 ;  '69,  379. 
Documents*    (Not  printed  in  reports.) 
H.  Doc.  1,  33d  Cong.,  1st  Sees.,  '6e^  i,  3;  and  all  detailed  reports  prior  to  Mig.  J.  6. 
Barnard's,  dated  Ootober  8, 1853. 
Ennineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  3,  ii,  30, 41,  iii,  21, 22, 31.    Approves  plan  of  operations,  iv,  237. 
Reports,  '67,  42;  '68,  62;  '69^  63;  '70,  70;  '71,  77;  '7a,  74,777;  '78,  88;  '76^ 
i,  61 ;  '77,  56;  '78,  62;  '79,  74,455. 
BOABD  OF  Engineers. 
1834.  Board  of  survey  consider  the  subject  of  the  formation  of  shoals  and  modifi- 
cation of  project ;  recommend  numerous  careful  and  svstematic  observations  oi 
the  force  and  direction  of  the  currents,  and  no  eluuige  in  projeet,  '66^  iv,  ^/H^  2S9. 
1871.  Convened  at  Philadelphia  and  recommend  further  survevs.     1872.  Beassem- 
bled  May  12th,  and  recommended  closing  gap  between  the  bmakwaler  and  iee- 
breaker;  estimated  cost,  $1,314,200.     Report,  '72,  755.     Lieutenant-Colonel 
Kurtz  dissente.    Reports,  '72,  757 ;  '71,  072, 678. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright  and  Newton,  and  Mi^or  CraighilL) 
Engineers  in  Charge. 
Maj.  Richard  Delafield,  1836,  '73,  883. 
Lieut.  Thomas  B.  Linuard,  1839,  '73.  883. 
Mali,  Hartman  Bache,  1839^53,  '72,  777,778;  '66^  iv,  227,239;  *73,  83. 


Maj.  J.  G.  Barnard,  1853,  '66,  iv,  227.    Report,  '73,  878. 
Col.  J.  D.  Graham,  1864-^66.    Report,  '66,  i,  :^,40. 


Miu.  C.  S.  Stewart,  1866-^0,  '66,  U,  41.    Reports,  '66,  iv,  226;  '67,  430, 432;  *68^ 

®4 ;  '69,  377. 
Lieut.  Col.  J.  D.  Kurta,  1870,  '70,  70.    Reports,  '70^  422:  '71,  663;  '72,  758;  '76^ 

i,  278 :  '77,  269. 
Capt.  William  Ludlow,  in  temporary  charge,  1877,  ^78^  431.    Report,  '79,  457. 
Col.  J.  N.  Macomb,  1877.    Reports,  '78,  443;  '79,  453. 

Capt.  M.  R.  Brown,  '71,  77  ;  '72,  74,  757;  '73,  79;  '76,  i,  58. 
Capt.  WiUiam  Ludlow,  '77,  52.    Report,  '79,  457. 
Estimates. 
For  closing  the  gap  by  extending  the  ice-breaker: 
By  Major  Bache,  1843,  $815,341,^66,  iv,  229;  '73, 883. 
By  Major  Stewart.  1866,  $1,502,245.61,  '66,  iii,  2:i,  iv,  230. 
By  Lieutenant-Colonel  Kurtz,  1871.  $1,944,950,  '71,664. 

To  dose  the  gap  by  extending  tne  breakwater  proper,  comieotiDg  with  the  ioe 
breaker,  '71,  664. 
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By  HiMor  Baoh6,  1843,  $561,635.10,  '66,  iv,  229;  '73,  883. 

By  Major  Stewart,  1866^  $1,018,571.86,  '66,  iii,  23,  iv,  230. 

By  Board  of  Eiigineera,  1872,  $1,314,200,  '72,  74,  756. 

By  Lieutenant-Colonel  Kurtz,  1871,  $1,314,200,  '71,  664. 

By  Mfi^or  Barnard,  1853,  for  this  pUm  modified  and  completion  of  existing  work, 
$500,000,  '73,  884. 

To  cover  the  gap  by  a  det-ached  work : 

By  M^jor  Bache,  1843,  $959,664.39,  '66»  'v,  229;  '73»  883. 

By  M^or  Stewart,  1866,  $1,762,078.07,  '66,  ui,  23,  iv,  230. 

By  LieutenantColonel  Kurtz,  1871,  $2,278,000,  '71,  665. 

By  M^or  Barnard,  1853,  for  this  plan  modified  and  completion  of  the  existing  works, 
$750,000,  '73,  885. 

By  Mi^or  Baohe,  1843,  to  complete  existing  works  on  present  basis,  $138,921,  '73, 884. 

By  M^or  Stewart,  1866,  $109,493.79,  '66,  iii.  28 ;  '6<  iv,  230. 

By  Capt.  William  Ludlow,  for  forming  a  basin  by  closing  the  gap  and  a  Jetty  to 
connect  with  the  shore,  $2,000,000,  '79,  461. 

By  Board  of  Engineers,  for  closure  of  the  gap,  $600,000,  '79,  456. 

By  Colonel  Macomb,  for  removal  of  eight  wrecks,  $2-i,000,  '79,  74,  454. 
Expenditures* 

Total  to  date  of  completion  of  the  works,  November,  1869,  $2,123,505.33,  '73,  754. 
Financial  Statements. 

•67.  432;  '68^  63,  695;  '69,  53,  378;  '70.  71,  423;  '71,  77,  665 ;  '72,  75,  753,  754. 

Operationfl. 

History  of  operations,  '79,  453.  Condition  of  the  work  in  1843, ' 73, 881, 882 ;  in  1853, 
'73,  885,  886;  in  1866,  '66,  iv,  227,  228.  Method  of  operations  proposed,  '66, 
iv,  227. 

1866-'67.  About  1,200  tons  of  stone  placed  in  position,  completing  115  linear  feet  of 
breakwater  superstructure.   Total  length  completed  abou  1 2,(^  feet,  '67, 42, 432. 

1867-'68.  8,100ton8of  stone  put  in  position,  1,129  tons  of  old  stone  removed  and 
relaid,  a  gap  of  210  feet  closed  in  the  breakwater  proper,  and  228  feet  of  old 
work  relaid  and  raised  to  the  proper  level,  '68^  G2,  63,  694,  695. 

1868-'69.  9,040  tons  of  large  stone  for  superstructures  of  breakwater  and  ice-breaker 
placed  in  position,  oompleting  217  Imear  feet  of  the  former  and  281  linear  feet 
of  the  latter ;  9,271  perches  of  atone  applied  to  riprapping.  Completion  of 
breakwater  and  646  feet  of  ice-breaker.  '69,  53,  377,  378. 

1869-'70.  10,698  tons  of  large  stone  placed  in  superstructures,  completing  120  feet  of 
breakwater  and  715  feet  of  the  ice-breaker ;  122  tons  of  stone  of  old  superstruct- 
ure reset  and  2,192  perches  of  riprap  deposited.  Total  length  of  breakwater  on 
top,  2,558  feet;  of  ice-breaker.  1,353  feet,  '70,  70,  422,  423. 

1870.  No  operations,  '76,  i,  61,  278. 

1876-77-78-'79.  Work  suspended,  '76,  i,  61,  278;  '77,  56,  269;  '78,  62>  443;  '79, 453. 
IPIftvslcal  Olsai.*aeteFisties 

•71,  77,  664.  670,  671,  68:^^  685,  686;  '74,  ii,  U7,  148.    Table  of  current  velocities, 
'79,  454.    Gfeneral  discussion,  '79,  458. 
Plans*    (See  also  Estimates  and  Projects.) 

Liientenant-Colonel  Kurtz  suggested  the  removal  of  the  breakwater  and  ice-breaker 
to  the  ^'  Shears  ''  '74  ii  148. 

By  M^or  Barnard, 'l853,  for  reducing  the  width  of  the  top  to  12  feet,  '73,  884. 

By  Capt.  William  Ludlow,  for  a  pile  jetty  from  high-water  mark  to  the  15-foot  curve, 
and  a  number  of  small  jetties  perpendicular  to  the  shore  to  arrest  the  movement 
of  the  cape,  '79,  460,  461. 
Private  and  Corporate  UTorlL. 

The  Western  Union  Telegraph  Company  laid  a  cable  to  and  opened  an  office  on  the 
breakwater  in  1876,  '76,  i,  278. 
Projects. 

By  Board  of  Commissioners,  1828,  for  the  construction  of  two  massive  works  on  the 
pierre$  perdue  or  riprap  system^  with  a  width  on  top  of  22  feet,  to  be  situated  in 
the  concavity  of  the  bay  just  inside  Cape  Henlopen;  the  greater  work,  called 
the  breakwater,  1,200  feet  long,  the  ice-breaker  500  yards  long,  with  an  opening 
between  of  350  yards  in  width,  '66,  iv,  229 ;  '73,  881,  884 ;  '79,  453. 

By  Board  of  Ensineers,  1871-72^  to  fill  up  the  gap  between  the  breakwater  and  ice- 
breaker witn  stone,  thus  uniting  the  two  structures ;  estimated  cost,  $1,314,200, 
'72,  756,  757. 

By  Board  or  Engineers,  1878-79,  approving  Captain  Ludlow's  plan  for  closure  of 
the  gap  between  the  breakwater  and  the  ice-breaker  by  laying  a  floor  of  rock 
along  the  whole  line  and  adopting  a  modified  profile,  giving  it  12  feet  thickness 
on  top,  using  dimension  stone  of  very  large  size,  or  concrete,  '79,  456,  460. 
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Surveys. 

Numerooa  earlv,  '73,  882.  Conclusions  of  board  of  survey,  1834,  '73,  881,  883;  '66, 
iv,  228.  Under  direction  of  Lieutenant-Colonel  Kurtz,  by  Lieut.  M.  £.  Brown, 
1871-72,  '72,  75,  756.    By  Capt.  WilUam  Ludlow.    Report,  '79,  457. 

Maps. 
List,  relating  to  the  work  and  of  the  viciuity,  '72,  757.  Of  breakwater  and  bay, 
'66,  i.  Map  of  the  harbor  showing  location  of  current  observations  and  pn^ 
jKraed  improyement,  '79,  454.  (See  also  survey  of  Crow  Shoals,  Delaware  Bay, 
1873,  under  direction  of  Lieutenant-Colonel  Kurtz,  by  F.  M.  Eppley.  fieport, 
•74,  ii,  146-154.) 

[C.  C] 


DEIiAlTABi:  BITEB.— IMPROVBMBNT  of. 

(See  also  Chester  Harbor,  Pa.,  Marcus  Hook  Harbor,  Pa.,  New  Castle  Har- 
bor, Del.,  Wilmington  Harbor,  Del.,  Liston's  Tree  Point,  Del.,  Rbbdy 
Island,  Del.) 


Aimrimriatlons. 

1802,  for  piers  in  che  Delaware  Riyer $30, 000  00, 

1806,  for  piers  in  the  Delaware  River 448  71 

1836,  at  Fort  Mifflin  Bar 15,000  00 

1873,  at  Fort  Mifflin  Bar 50,000  00 

1874,  at  Fort  Mifflin  Bar 50,000  00 

1875,  at  Fort  Mifflin  Bar 20,000  OOi 

1872,  between  Trenton  and  Bordentown 10, 000  00. 

1873,  between  Trenton  and  Bordentown 15, 000  OO! 

1874,  between  Trenton  and  Bordentown 10, 000  00 

1875,  between  Trenton  and  Whitehill 10, 000  00 

1878,  between  Trenton  and  Whitehill 10, 000  00 

1879,  between  Trenton  and  Whitehill 6, 000  00 

1873,  at  Horseshoe  Shoals* 60,000  00 

1876,  between  Potty's  Island  and  the  mouth t. .  40, 000  00, 

1878,  below  Bridesburg 100,000  00 

1879,  below  Bridesburg 45,000  00! 

1879,  at  Schooner  Ledge 50,000  00 

1879,  at  Cherry  Island  Flats 100,000  00 


Act  of  April  6. 

Act  of  April  18. 

Act  of  July  4. 
•73,82. 
•74,  i,  92. 
'75.  ii,  190. 
'72,  77. 
'73,  82. 
•74,  i,  92. 
•75,  ii,  193. 
•78»  61. 
'79,  70. 
'73,  82. 
•76,1,60,275. 
'78.  61. 
'79,  71. 
•79,  71. 
'79,  7L 


Total  to  1879 |611,448  7L 

List  of  appropriations,  '79,  428. 

Commerce. 

Of  city  of  Trenton,  '71,  708.    Lumber  business  of  the  upper  river,  '73,  902, 922. 
Losses  annually  to  lumbermen,  '73,  916.    Commerce  of  Philadelphia,  '79,  423, 
428-431. 
Statistics,  '71,  708;  '73,  922;  '79,  422,428-432. 
Contracts. 
At  Fort  Mifflin  Bab: 
1873.  Albany  Dredging  Company,  140,000  cubic  yards  of  dredging,  at  21.9  cents 
per  cubic  yard,  '73,  872;  *74,  ii,  141. — 1874.  American  Drodging  Company, 
dredging,  at  19  cents  per  cubic  yard; — 1875.  American  Dredging  Company, 
dredging,  at  22|  cents  per  cubic  yard,  *75,  ii,  190. — 1876.  American  Dredging 
Company,  dredging,  at  16  cents  per  cubic  yard,  '77,  267. — 1878.  Morris  A  Cum- 
mlngs,  dredging,  at  15  cents  per  cubic  yard,  '79,  428. 
Between  Trenton  and  Bordentown  and  Whitehiix: 
1873.  Edgar  M.  Payne,  60,000  cubic  yards  of  dredging,  at  28^  cents  per  cubic  yard, 
'73,  873. — 1874.  American  Dredging  Company,  dredging,  at  16  cents  per  cubic 
yard. — 1875.  William  H.  Beard,  dredging,  at  18  cents  per  cubic  yaitl,  '75,  ii, 
194. — 1878.  American  Dredging  Company,  dredging,  at  14|  cents  per  cubic  yard, 
'79,  423. 
Abstracts  of  bids,  '73,  872,873;  '74,  ii,  141;  '75,  ii,  190,192-194;  '77,  267;  '79, 

422, 428. 
Abstracts  of  contracts,  '73,  872,873;   '74,  ii,  141;  '75,  ii,  190,194;  '77,  267;  '79, 
423, 428. 

*  Transferred  by  act  of  March  3,  I87S,  to  the  improvement  of  the.iiver  between  Petty'e  laUoid  and 
its  month,  '76,  ii,  191. 
tOf  which  $35,000  wa«  allotted  to  Fort  Mifflin  Bar,  77, 265. 
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Chief  of  Engineers. 
Reports,  '70,  32,71;  »71.  81;  '72,  77,79;  »73,  82;  '74,  i,  92;  '75.  i,  98,  99;  '76^  i, 
60;  '77,  55;  '78,  61;  '79,  69-71. 
Board  of  Enoinesbs. 
Convened  at  Philadelphia,  April  23,  1873,  to  consider  Lient-enant-CoIonel  Knrtz's 
])lan  for  prevention  and  removal  of  ice  ohstmctions  at  Horseshoe  Shoals.    Con- 
sidered that  ice-hoats  afford  the  most  effective  means  of  overcoming  the  diffi- 
culties of  winter  navigation ;  that  the  expedient  of  a  ship-canal  is  one  that  be- 
longs rather  to  the  shipping  interests  and  property-owners  than  to  the  general 
government ;  and  recommended  the  nse  of  two  lines  of  ice-barriers,  as  proposed 
y  Colonel  Kurtz,  made  of  timber  instead  of  iron,  '73,  875-^8. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright,  Newton,  and  Kurtz,  and  Major 
Craighill.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  l870->77,  '71,  77.    Reports,  '71.  704,707;  '72,  783;  '73, 
872,899-929;  '74,  ii,  140;  '75,  ii,  189-193;  '76*  i,  274;  '77,  265. 

Col.  J.  N.  Macomb,  1877  to ,  '78»  59.    Reports,  '78,  439 ;  '79,  420, 485. 

Assistants. 
M.  MerriaiD,  1873,  on  survey  between  Trenton  and  Easton.    Report,  '73,  900. 
P.  F.  Weld,  1873,  on  the  above  survey,  '73,  900. 
Capt.  WilUam  Ludlow,  1877-'—,  '78,  59.    Report,  '79,  434. 
Thomas  Valentine,  1877.    Report,  '78»  439,  440. 
A.  H.  Fisher,  1878,  '79,  421. 
Esttinates*    (Compare  Plans  and  Projects.) 
By  M.  Merriam,  assistant  engineer,  for  improvement  between  Trenton  and  Easton, 

$23,110.54,  '73,  917-921. 
By  Lieutenant-Colonel  Kurtz,  for  the  same,  $25,922.33,  '73,  929. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  between  Trenton  and  Bordentown, 
at  Periwig  Island,  |65,000  and  $75,000,  '71,  81,  708;  '74,  ii,  142;    76,  i,  276; 
'77,  268. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  at  Horseshoe  Shoals,  for  ice-boats, 
$1,000,000,  '72,  78,  787;  for  ice-barriers,  $1,062,000,  '72,  78,  790,  791;  for  open 
cut  or  ship-canal,  $1,300,000,  '72,  78,  787,  788.     By  Board  of  Engineers,  for 
wooden  ice-barriers  8,000  feet  in  length,  $211,435.18,  '73,  876. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  at  Bulkhead  Shoals,  $275,000,  '75, 

ii.  192. 
By  Colonel  Macomb,  for  various  improvements  between  Trenton  and  Philadelphia, 

'79,  422. 
By  Captain  Ludlow,  for  removal  of  Schooner  Ledge  to  34  feet  water,  $226,940,  '79, 

435. 
By  Colonel  Macomb,  for  dredging  at  Cherry  Island  Flats,  $304,000,  '79,  438. 
Financial  Statements. 

'73.  82,  872,  873;  '74,  i,  92,  ii,  141,  142 ;  '75,  i,  98,  99,  ii,  189-193;  '76,  i,  60, 274,275, 
276;  '77,  65,  268;  '78,  61,  440,  441;  '79,  70,  71,  422,  428,  43.3,  436. 

I^eirtslation. 

By  State  of  Pennsylvania,  for  improvement  of  the  river  between  Trenton  and  Easton, 
'73,  909,  927.    By  State  of  New  Jersey,  for  the  same,  '73,  928. 
Oneration8« 

BBTWEEN  TBENTON  AND  BORDENTOWN  AND  WbITEHILL: 

1873-^4.  Dredging  60,000  cubic  yards  from  Periwig  Island  Shoal,  giving  a  cut  75 
feet  wide  6  feet  deep,  '74,  il,  142 ;  '75,  ii,  193. 

1874-'75.  Width  of  channel  increased  to  125  feet,  '75,  ii,  193;  '77,  267. 

1878-^9.  A  channel  cut  at  Bordentown  200  feet  wide,  7  feet  deep,  '79,  69,  421. 
At  Fort  Mifflin  Bar: 

1873-^4.  Dredging  140,000  onbic  yards,  '74,  ii.  140. 

1874-75.  Dredging  265,000  cubic  yards,  '75,  ii,  189. 

187&-76.  Dredging  125,016  cubic  yards,  '76,  i,  60.  Work  ceased  April  5,  1876, 
under  the  above  title,  and  was  continued  under  the  appropriations  for  the  Del- 
aware River  <* between  Potty's  Island  and  its  mouth,''  '76,  i,  60, 274 ;  and  "be- 
low Bridesbupg,"  '78,  61,  440. 

1875-76.  Dredging  96,221  cubic  yards,  '76,  i,  60,  274. 

1876-77.  Dredging  100,000  cubic  yards,  '77,  55. 

1977-78.  Dredging  62,000  cubic  yards,  '78»  61,  440. 

1878-79.  Dredging  98,000  cubic  yards,  '79,  70,  426. 
At  Horseshoe  Shoals  : 

No  operations,  the  experience  dozing  the  winter  of  1874-75  sho¥nng  that  the  ice- 
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boate  were  amply  snfflcient  to  keep  the  navigation  open.    The  imexpeDded  bal- 
ance ($49,500)  to  be  used  on  the  nrer  between  Pete's  Island  and  its  month) 
'75,  ii,  191 ;  '76.  i,  274. 
Between  Petty's  Island  and  the  mouth  of  the  river.    (See  also  at  Foit  Mif- 
flin Bar,  ante,) 
Work  ordered  by  the  Chief  of  Engineers,  '75,  ii,  191. 
1875-76.  Dredging  98,000  cubio  yards  at  Bulkhead  8hoals,  and  a  sunken  wreck 

removed  from  below  Reedy's  luaxMl  at  cost  of  $900,  '76^  i,  60,  274. 
1876-77.  Wreck  removed  below  Horseshoe  Buoy,  '77,  55. 
Below  Bridfsburo.    (See  also  Mifflin  Bar,  ante.) 
1877-78.  A  wreck  removed  firom  the  channel  at  Pea  Patch  Island,  '78^  61,  440. 
1878-79.  A  gravel  shoal  off  Christian  street,  Philadelphia,  removed  to  25  feet 
water,  '79,  70,  4vi6. 
At  Schooner  Ledge  : 
1878-79.  Boriugs  made,  '79,  433. 
Physical  Characteristics. 
Between  Trenton  and  Eaitton,  '73,  900,  et  seq.    Ice  floods  in  the  upper  river,  '73, 
904.    Rainfall,  discharge  of  the  river,  velocitVt  et-c.,  '73»  905.    List  of  falls  and 
rifrs,  '73*  908.    Stages  of  wat«T,  '73,  923.    Heights  along  the  river,  '73,  923. 
Bridges  between  Trenton  and  Easton,  '73,  925.    History  of  Scuddei's  Falls, 
'73,  929.    Proposed  line  of  navigation  from  the  Delawaro  River  to  the  New 
York  State  line,  '73,  926.    Between  Trenton  and  Bordentown,  '71,  81,  707.    Of 
Horseshoe  Shoals,  '71,  705,  783;  '79,  423.    Of  Schooner  Ledge  and  Cherry 
Island  Flats,  '79, 71,433-4:U>.    Of  Mifflin  Bar,  '79, 424, 425.    At  Bulkhead  Shoals, 
'79,  427.    Of  the  river  in  general,  '79,  423.    loe-harbors  on  the  river,  '79,  424. 
Average  winter  temperature,  '72,  784. 
Plans. 
Bbtwren  Tbentom  and  Easton: 
Bj  Assistant  M.  Merriam,  for  the  improvement  by  wing-dams,  dredging  or  scrap- 
ing, and  removal  of  rocks  by  drilling  and  blasting,  at  Qronnd  Hog,  Blackguard 
Island,  and  other  places;  estimated  cost,  $23,110.54,  '73,921.    Increased  by 
Lieut«nant-Colonel  Kurtz  to  |25,92i.33,  '73,  929. 
Fob  improvement  at  Horseshoe  Shoals: 
By  Lieutenant-Colovsel  Kurtz,  for:  (1)  breaking  up  the  ice  by  ice-boats  and  re- 
moving it ;  (2)  for  improvement  of  tne  water-way ;  (3)  for  unenonmbered  chan- 
nels, '72,  786.    Discussion — ^tbe  first  requiring  3  ice-boats  at  an  average  yearly 
expense  of  $83,400,  equivalent  to  a  permanent  sinking  of  $1,000,000,  '72, 78,786. 
Estimated  cost  of  the  second  plan,  $1,062,788.62,  '72,  791 ;  of  the  third  plan, 
$1,300,000  to  $1,700,000,  '72,  787,788.    The  second  plan  recommended,  '72,78. 
(See  Projects.) 

Private  and  Corporate  HFork. 

Between  Trenton  and  Easton: 
In  1771  the  State  of  Pennsylvania  appointed  twenty-six  commissioners  to  receive 
subscriptions  for  improving  the  river,  and  subsequently  made  appropriations  for 
the  same  purpose  as  follows:  1817,  $10,000;  1866,  $10,000,  '73,  927.    A  lai|e 
amount  of  money  expended  by  the  canal  companies  and  private  parties  in 
building  wing-dams  and  removal  of  rock  and  other  obstructions,  *73, 909,915. 
Projects. 
Between  Trenton  and  Easton: 
By  Liont«nant-Coloncl  Kurtz,  for  improvement  at  various  points,  at  an  estimated 
cost  of  $25,922.33,  '73,  929. 
Between  Trenton  and  Bordentown: 
By  Lieutenant-Colonel  Kurtz,  for  a  cut  800  feet  wide  and  6  feet  deep  at  low-water 
at  eastern  end  of  Periwig  Island  and  below  Newbold's  Island,  at  an  estimated 
cost  of  $75,000,  '71, 81, 707 ;  '74.  ii,  142 ;  or  for  a  channel  on  west  side  of  Periwig 
Island,  at  an  estimated  cost  of  $65,000.    The  fonncr  recommended  as  the  most 
advisable, '71,81,707. 
At  Horbeshoe  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for  open  ice-barriers,  at  a  cost  of  $1,062,778,  '72, 78, 
786, 788.    Approved  by  Board  oi  Engineers^  '73,  877 ;  the  improvement  to  be 
deferred  until  experience  has  proved  that  ice-boats  cannot  keep  the  channel 
open,  '74,  i,  92. 
At  Fort  Mifflin  Bar: 
By  Lieutenant-Colonel  Kurtz,  for  a  cut  1,500  feetMn  length  and  to  22  feet  depth 
at  low  water,  at  an  estimated  cost  of  $150,000,  '73,  872. 
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Projects— Continned. 
At  Cherry  Istjlnd  Fults: 
By  Colonel  Macomb,  for  improvement  of  the  westem  channel  by  removing  1,520,000 
'cubic  yards  of  material,  by  dredging,  at  an  estimated  cost  of  |3O4,00O,  '79,  438. 
At  Bulkhead  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for  the  removal  of  900,000  cubic  yards,  to  straighten 
the  channel  at  this  point,  at  an  estimated  cost  of  $275,000,  '75,  ii,  192. 
'  At  Schooner  Ledge  : 

By  Captain  Ludlow,  for  removal  of  rock  to  24  feet  depth,  at  an  estimated  cost  of 
$226,940,  '79,  435. 

Surveys* 

Between  Trenton  and  Easton,  in  progress,  '72,  79.  Report  on,  '73,  899,900.  Cost 
of  survey,  $2,738.24,  '73,  900.— Between  Trenton  and  Bordentown,  ordered  by 
act  of  July  11, 1870,  in  progress,  '70,  71.  Report  on,  '71,  707.— From  Whitehill 
to  above  Bordentown,  '79,  70, 421.— Of  Horesboe  Shoals,  ordered  by  act  of  March 
3, 1871,  '71,  81, 704 ;  '72,  77.  Report  on,  '72, 783.— Below  League  Island,  ordered 
hy  act  of  June  l8, 1878,  '78. 63 ;  '79, 75.  Report  on,  '79,  485.— Of  Cherry  Island 
Flats.  Report  on,  '79,  436.— At  Schooner  Ledge,  1842,  by  United  States  Coast 
Sur^'ey,  '79,  434.  By  Capt.  William  Ludlow,  1878.  Report  on,  '79,  434.— At 
Chester  and  Marcu  Hook,  '79,  75.    Sundry  examinations,  '79,  70,426,427. 

Maps. 
Referred  to.    Survey  of  Horseshoe  Shoals  by  David  McClure,  1819,  by  city  of  Phil- 
adelphia, 1854-^56  and  1864-'66,  '72,  784.    Chart  of  Delaware  near  Bordentown, 
'79,  422.    Of  Fort  Mifflin  Bar,  '79,  426.    Of  Bulkhead  Shoals,  '79,  428.    Of 
Schooner  Ledge,  '79,  434.    Of  Cherry  Island  Flats,  '79,  436. 

[S.O.L.P.] 


FROM  DEI^AITABE  I^IHi:  (tttroiivli  ITorcester  County,  Mary- 
land)  TO  CHINGOTEAOITE  IWfET,  VA.-^CAHrAI..— Sorvet  of, 

WITH  A  VIEW  TO  AS  INU&T  AT  THE   **HOMMOCKS,"  Md. 

Eng^ineenu 

Chief  of  Ekgikbers. 

Reports,  '72,78;  '73.83. 
Engineer  in  Charge. 

Lieut.  CoL  J.  D.  Kurtz,  1872.    Reports,  '72,  791;  '73,  892.      * 
Assistant. 
F.  M.  Eppley.    Report,  '73,  894. 
Estimates.    (See  Plans.) 
Expenditures. 

For  survey,  $2,170.64,  '73,  894. 
Plans. 

By  Mr.  Eppley,  for  a  canal  2,000  feet  long  by  125  feet  wide  by  6  feet  deep,  from  the 
bay  to  the  ocean,  sheet-pile  wing-dams  m  the  bay  950  feet  long,  and  dredging 
Massay's  Shoals;  estimated  cost,  |62,714.55,  '73,  897.  Dimensions  of  the  canal 
modified  by  Lieutenant-Colonel  Kurtz  to  250  feet  wide  by  7  feet  deep,  and  fche 
estimate  increased  to  $120,605,  '73,  899. 
Survey. 

In  1872,  under  the  direction  of  Lieutenant-Colonel  Kurtz,  by  F.  M.  Eppley.    Reports, 
'72.  791;  '73,  892,694. 


DES  IVIOINES  BAPIDS,  Mississippi  Biver.— Ibcproyemknt  of. 

Aparopriatioiis. 

1^ $200,000,  '66,  iii,  :}7. 

1866 200,000,  '68,53. 

1867 500, 000, '67.  36 ;  '68,53;  '69,45. 

1868  (allotment) 300, 000,  '68,  24, 53 ;  '69,  45. 

1869  (allotment) 178, 200,  '69,  23, 45. 

1860 200,000, '70,  59.     Act  of  December  23. 

1870 400,000,  '70,59;  '71,55. 

1871 341,000,  '71,  55.    Act  of  January  18. 
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A  ppropriations— -Continued. 

1«71 1250, 000, '71,  55.    Act  of  March  3. 

187J 400,000/72,51. 

1873 400, 000, '73,  52. 

1874 400,000,  '74,1,59. 

1875 480,000,  '75,1,64. 

1876 230,000, '76.1,  83;  '77,  5»7. 

i^'::;::;;::::;;:::::  95;owi'^i«i'^47. 

1879 65,000,  '79,  133,1157. 

Total  to  1^79 |4, 646, 700. 

No  authority  in  appropriation  bill  to  pay  land  damages,  '68,  396. 

NoTE.--j$l00^000  appropriated  for  Rock  Kiver  Rapids  and  Des  Homes  Rapids,  Mis- 
sissippi River,  1852,  act  of  August  30. 

Effect  of  limited  and  irregular  appropriations,  '67,  280;  '70,  59;  '72,  324,328,328; 
'76^  i,  659.  Economy  of  lar^  appropriations,  '71,  288;  '72,  318;  '73,  3;S. 
Cause  for  increased  appropriations,  '72,  324, 326.  Statements  of  appropriatioDs, 
'78.  747 ;  '79,  1157. 

Commercf. 

Amount  of  commerce  benefited  by  improvement,  '67,  266, 279.  Length  of  season  of 
navigation,  '67,  278.  Suspended  during  low- water,  '67,  279.  Cost  of  the  pres- 
ent transferment  of  cargoes,  '67,  279, 3(^.  The  rapids  a  barrier  to  40,000  miles 
of  internal  navigation,  '67,  279.  Dimensions  of  improvement  required  for  com- 
merce, '67,  323.    Rules  and  regulations  to  govern  use  of  canal,  '78,  745. 

1877-78-79.  Statements  of  commerce  passing  through  canal,  '78,  747;  '79,  1156. 

Statistics,  '67.  266;  '68,  286;  '69,  313;  '70.  301;  '79,  1156. 
Contracts. 

Henegan  &,  Son,  for  section  work,  '68.  420 ;  delay  of,  '69,  221 ;  failure  and  rehn- 
quishment  of  contract  by,  *69,  221.  C.  E.  Tobie,  for  famishing  stone  for  lower 
lock,  '69,  236 ;  delay  of,  '69,  327 ;  faUure  of,  '69.  212, 227 ;  '73,  426.  J.  J.  Dull, 
for  continuing  section  work  relinquished  by  Henegan  &,  Son,  '69,  222.  Dull  & 
Williams,  for  continniuf^  section  work  to  amount  of  appropriation,  $200,000, 
'70,  284,308;  work  continued,  on  faith,  by  D.  &.  W.  after  expiration  of  appro- 
priation, '70. 295  j  extended  to  cover  appropriation,  $250,000,  '71, 282 ;  extended 
to  cover  appropriation,  $341,000,  '73,  283;  reliable  character  of  contractois, 
'72.  317.  F.  D.  Van  Wagenen^  for  section  work.  '73,  430.  J.  W.  Kittle,  for  sec- 
tion work,  '74,  i,  305;  extension  of  time  asked  for  and  granted,  '74,  i,  306; 
completed  December  26,  1874,  '75.  i,  454.  Case  &.  Co..  for  furnishing  stone  for 
lock  work,  '69. 227 ;  new  contract  (from  open  market  bids)  made  with,  '71,  286. 
Wells,  Timberman  &  Co.,  for  stone  for  lower  lock.  '71,  287 ;  '73.  430 ;  for  stone 
for  guard  lock,  '75,  i,  462.  E.  Owen,  for  labor  on  lower  lock,  '69, 236 ;  '71, 284, 
285,288 ;  bad  work  done  by,  '78,  737.  W.  Johnson,  for  labor  on  middle  lock, 
'71,  286, 288 ;  '73,  430.  J.  W.  Kittle,  for  labor  on  guard  lock,  '74.  i,  305 ;  exten- 
sion of  time  granted,  '74,  i,  306;  contract  completed  December  20,  1874,  '75.  i, 
454.  J.  CUrk,  for  cement,  '69.  236 ;  '71,  287 ;  new  contract  made,  '71, 287. 288; 
new  contract  made,  '73.  430.    Saint  Louis  Cement  Company,  for  cement  for 

Snard  lock,  '75,  i,  4i52.  J.  S.  Kearden,  for  lock-gate  timber,  '70,  300. 308;  aban- 
oned  Febniary  5,  1870,  '70,  300.  J.  Carroll,  for  remainder  of  lock-gate  timber, 
'70.  300, 308 ;  contract  completed  March  10, 1870,  '71,  288.  Copeland  <&  Co.,  for 
planing  lock-gat<e  timber,  '70,  300;  completed  November  17, 1870,  '71,  288.  M. 
Sellers,  for  lock-gate  castings,  '70,  299,308;  completed  May  19,  1871,  '71,  287. 
Contract  and  hired  labor,  comparison  of  prices  and  cost,  '75, 1,  460;  '76^  i,  657, 
659. 

Abstracts  of  contracts,  '69,  236,420;  '70,  308;  '73,  430;  '75,  i,  462. 
Proposals. 

For  excavation  of  prism  and  construction  of  canal  banks  (for  appropriation  of 
$100,000^,  '67,  357. 

1868.  For  labor  and  materials  for  guard  lock,  '68,  399 ;  for  labor  and  materials  for 
lower  lock,  '68.  413 ;  for  furnishing  stone  for  lower  lock,  1869,  '69, 233 ;  rejected, 
'69,  227 ;  for  section  work,  '69.  230. 

1870.  For  section  work,  '70,  306;  (open  market)  for  lock  gate  castings,  '70^  307; 
(open  market)  for  timber  for  gates,  '70,  307 ;  (open  market)  for  planing  timber, 
'70,  308. 

1872.  For  section  work,  '73,  422 ;  for  stone  for  middle  lock,  '73,  425 ;  for  labor  and 
material  for  completing  lower  lock,  '73,  427 ;  for  labor  and  material  for  com- 
pleting middle  lock,  '73,  428;  for  current  for  lower  and  middle  locks,  '73,  430. 
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Contracts — Continued. 
Proposals 

1873.  For  labor  on  guard  lock,  section  work,  and  channel  excavation,  '74,  i^  310. 

1874.  For  stone  for  guard  lock,  '75,  i,  461;  for  cement  for  guard  lock,  '75,  i,  461. 
Eng^tneers. 

Chief  of  Engikbebs. 

Reports,  '66.  i,  4,  u,  41,  iii,  33,  37 ;  '67.  35 ;  '68,  52,  385 ;  '69,  44 ;  '70,  59 ;  '71.  55 ; 
'72,  51,  319  J  '73,  52;  '74,  i,  59;  '75,  i,  64;  '76,  i,  83;  '77,  83;  '78,  101;  '79,  133. 

Order  of,  assigning  Lieutenant-Colonol  Wilson  ^Thirty-fifth  Infantry)  to  charge, 
'67,  273.    Letter  concerning  settlement  of  land  damages,  '68,  395. 
Board  of  Enginsebs. 

The  work  previous  to  1866  in  charge  of  a  Board  of  Engineers,  '66^  i,  4. 

1867.  Boaid  constituted  to  consider  and  report  on  plan  for  improvement  of  Missis- 
sippi River  at  Des  Moines  Rapids,  without  restrictions,  '67,  310.  Board  adopt 
ana  recommend  modifications  of  project  presented  by  Lieut.  Col.  J.  H.  WilsoD 
(see  Project) ;  recommendation  approved  by  Chief  of  Engineers,  '67,  36, 265, 307, 
350,352. 

(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  M^Jor  Warren,  W.  M.  Roberts,  U.  S. 
C.  E.,  and  Captain  Hains.) 

1871.  Board  convened  to  report  on  present  condition  of  improvement,  progress 
made,  work  remaining  to  oe  done,  and  the  causes  of  difference,  if  any,  in  esti- 
mated cost  of  completion  and  estimates  hitherto  submitted,  '72,  319.  Board  re- 
view the  work  done  and  to  be  done,  '72,  321,  323 ;  consider  that  it  is  carried  on 
in  strict  accordance  with  the  laws  of  Congress,  '72,  323 ;  that  tiie  increased  esti- 
mated cost  of  completion  is  due  to  partial  appropriations.  '72,  ^4. 

(Colonel  Macomb,  J.  H.  Wilson,  U.  S.  C.  £.,  and  Captain  Bumham.) 
Engineebs  in  Charge. 

Capt.  J.  H.  WUson,  1866-71,  '66^  U,  41 ;  '67.  273.  Reports,  '67,  264,  275 ;  '68, 
385 '  '69  212  *  '70  293  *  '71,  263. 

CJol.  J.  N.  Macomb,  1871-^77,  '71,  56.  Reports,  '71,  258;  '72,  282,  325;  '73,  416; 
'74,  i,  303 ^'75,  i,  454 ;  '76,  i,  657 ;  '77,  536.— Joint  report  of  Colonel  Macomb 
and  J.  H.  Wilson,  U.  S.  C.  E..  '72.  325. 

Capt.  A.  Stickney,  1878  to ,  '78,  101.    Reports  on  maintenance  and  operations, 

'78,733;  '79,1151. 
Assistants. 

D.  C.  Jenn^.  Report  on  location  and  cost,  '67,  282.  U.  S.  C.  E.  in  local  charge, 
Report,  '68,  396. 

U.A.  Ulffers,  '67,  275;  '69,  226 ;  '70,  298.    Report  on  geology  of  rapids.  '67,  305.  ^ 

E.  T,  Hof&nan,  '67,  275. 

Capt.  L.  C.  Overman.    Reports,  '68,  391 ;  '69,  219. 

A.Notz,'70,  298. 

0. 8.  Willey, '70,  298;  '72,  319;  '73,  421. 

Second  Lieut.  J.  E.  Griffith, '69,  228;  '70,  299;  '71,  288;  '72,  319;  '73,  421. 

Mr.  Bayless,  '72,  319. 

Mr.  Middleton,'72,  319. 

E.BeDnet,'68.  394. 

A.H.Blaisdell,'71,  284:  '72,  317;  '73,  421. 

J.  H.  Striedinger,  '68,  394. 

Capt.  A.  Stickney  assigned  to  local  charge  October  21, 1872,  '73,  416.  Reports^ 
'73,  416;  '74,  i,  304;  '75,  i,455;  '76,  i,658;  '77,  537. 

E.  H.  Worrall, '68,  394;  '69,  224;  '71,  284;  '72,  319;  '73,  421, 

O.  L,  Wetmore,  '68,  394 :  '69.  224. 

A.  O.  Reefer,  '68,  394;  '69,  226. 

W,  Hormuth,  '68,  394 ;  '69,  225 ;  '70,  298. 

LP. Frizel]  '69  226'  '70  299. 

Capt.  A.  H.  Burnham' in  local  charge,  '71,  266,  282;  '72,  315;  '73,  423. 

Capt.  A.  Stickney,  '73,  416. 
Estiiiiates. 
Of  original  project  for  improving  natural  channel  200  feet  wide  and  4  feet  deep, 
$2,662,797,  '67,  280, 324, 325, 350 ;  for  increased  width  and  depth,  '67,  325, 350. 
Of  plans  discussed  by  Board  of  Eugiueers  for  improving  natural  cnannel  of  river 
by  rock  excavation  200  feet  wide  5  feet  deep,  $3,504,182,  '67,  325,  350.  Of 
**dam8  entirely  across  river  with  locks,  &c.,'*^|2^460,09l, '67,  327,350.  Of  G. 
Edmunds,  plan  ''  being  a  dam  from  islan<l  to  Illinois  shore,  &o,,^  |1,926,720, 
'67,  332,  350.  Of  "  an  excavated  shore  channel  on  Iowa  side  (with  exterior 
embankment),"  200  feet  wide  and  5  feet  deep,  (3,317,874 ;  for  other  widths  and 

12  EN 
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E  Stimates — Cod  tinned. 

depths,  '67,  334, 350.  **  Of  canal  on  Illinois  side  "  similar  to  dimensions  of  plan 
recommended  by  Board  of  Engineers,  $3,271,430,  '67,  343,350.  Of  Lieutenaat- 
Colonel  Wilson's  plans,  for  canal  300  feet  wide  and  6  feet  deep,  with  channel  on 
Montrose  Chain,  '^00  feet  by  6  feet,  $3,390,000/67,  285,:i3H:  for  canal  300  feet 
wide  in  embankment,  200  feet  in  excavation,  Montrose  Cnannel  6  feet  deep, 
$3.1 10,000, '67,  285, 33S;  for  canal  300  feet  wide  5  feet  deep,  Montrose  Channel 
5  feet  deep,  $:^,990,000,  '67.  286, 339 ;  for  canal  300  feet  wide  In  embankment,  2(K) 
feet  in  excavation,  Montrose  Channel  5  feet  deep,  $2,710,000,  '67,  286,  '339.  Of 
plan  adopted  and  recommended  by  Board  of  Engineers  Joly  SH),  1867,  and  ap- 
proved by  the  Secretary  of  War  (see  Projects),  $2,500,000,  '67,  339.  Cost  of 
maintenance,  $15,200  per  year,  '67,  284.  Of  cost  of  completion,  December  9, 
1870,  $1,326,134.  '71.  263;  August  1,  1871,  $1,000,000, '71,  288;  as  revised  by 
Board  of  Engineers  December  2. 1871,  $1,734,659, '72,  325.  Canal  excavation 
exceeds  original  estimates  27,421  cubic  yards;  reason  for,  '71,  266;  '72,  3^; 
cause  of  increased  estimates,  '72,  51,324, 326;  '76,  1,  658.  Seport  of  Board  of 
Engineers  December  2,  1871,  on  work  done  and  remaining  to  be  done,  with  esti- 
mates for,  '72,  320.  Of  cost  of  entire  completion,  June  30,  1872,  $1,723,481,  '72, 
318.  Estimates  increased  by  25,200  cubic  yards  of  rock  on  Montrose  Chain,  and 
not  previously  recognized,  '76^  i,658. 

1878.  Estimated  cost  of  operation  and  maintenance  of  canal  free  frt>m  tolls,  $40,000, 
'78,738,747. 

1879.  For  boom  at  head  of  guard  lock,  $6,000;  for  increasing  height  of  guard  lock 
walls,  $16,000,  '79,  1155.  For  completion  and  opei-ation  of  canal,  $129,065, '79, 
1157. 

Financial  Statements. 

'68,  387;  '69,  313;  '70,  301;  '71.  259,262;  '72,  282;  '73,  416;  '74,  i,  59;  ^75,  i, 
455;  '76,  i,  658;  '77,  537;  '78,  101,747;  '79,  133,1157. 
EiCifislation. 

Laws  of  Iowa  inadequate  for  condemnation  of  private  lands  for  pablio  use ;  pasaM;e 
of  special  law  for ;  lack  of  authority  in  bill  making  appropriations  to  pay  for 
land  damages,  '68,  396 ;  action  of  commissioners  in  settlement  of  land  damages, 
'69,  2^.  ict  of  Congress  providing  that  no  tolls  shall  ever  be  collected  on 
canal. '78,  738. 
(Operations. 

1870-71.  Progress  on  section  work,  '71,  266, 282 j  progress  on  lock  work,  '71,  267, 
284.    Dimculty  from  leaks  under  banks  and  into  lock  pits, '71,  283. 

1871-72.  Progress  on  section  and  lock  work,  '72,  315,  316.  Operations  suspended 
Xrom  July  21^  1871,  for  lack  of  funds,  '72,  317;  review  of  past  operations  and 
work  remaining  to  be  done,  '72,  321,  323. 

J872-73.  Operations  resumed  September  5. 1872,  '72,  417.  Progress  on  section  work, 
^73,  418 ;  near  completion  of  lower  and  middle  lock,  '73*  419.  Ii^ury  to  embank- 
ment during  the  winter,  '73,  417.  Section  work  suspended  from  November  9, 
J872,  '73,  417.    Ii^jury  to  lock  timber  from  exposure,  '73,  420. 

1873-74.  Completion  of  masonry  at  lower  and  middle  lock,  '74,  i,  303;  completion 
of  section  work  in  lock  section,  '74,  i,  303,  304.  The  United  States  assumes  the 
uncertain  element  of  cost  in  construction  of  coffer-dams,  '74,  i,  303,  306. 

1874-75.  Progress  of  section  and  lock  work,  '75,  i,  456.  Bock  excavation  at  entrance 
to  canal  completed,  '75,  i,  454, 457.  Construction  of  cat-ch  pools  at  creek  months, 
'75,  i,  455 ;  '76,  i,  657.  Difficulty  from  leaks  under  canal  embankments,  '75,  i, 
454.    Comparison  of  cost  of  work  by  hired  labor  and  contract,  '75,  i,  460. 

.1875-76.  ;Bemoval  of  detached  patches  of  rock  by  chisel-boats,  '76»  i,  657, 601.  Pro- 
gress on  section  and  lock  work,  '76,  i,  657,  659,  661.  Bemoval  of  rock  from 
channel  through  Montrose  Chain, '  76,  i ,  660.  Construction  of  engine-houses  and 
machinery  for  operation  of  locks,  '76, 1,  664.  Cost  of  work  by  mred  labor,  '76, 
i,  662.    X)isaatrous  effect  of  floods,  '76,  i,  657,  659. 

1876-77.  Completion  of  locks  and  canal  prism,  '77,  536, 538.  Progress  on  lock-gates 
and  machinery,  '77,  539.    Results  obtained  by  hired  labor,  '77,  537. 

1877-78.  Completion  and  opening  of  canal  August  22, 1877 ;  partial  failure  of  miter 
sills  and  repair  of  same,  '78,  101,  734,  739,  742.  Purchase  of  dredge  for  operate 
ing  in  cana\  ^'78^  745.    Rules  and  regulations  to  grovem  use  of  canal,  '78,  745. 

1878-'?^.  Maintenance  and  operation  of  canal;  dredging  rock  from  Montrose  Chan- 
:nel,  and  from  channel  in  front  of  city  of  Montrose ;  also  sediment  from  prism  of 
canal ;  completion  of  lock-gates  and  machinery,  '79,  133, 1151. 
iPlijsical  Cliaraeteristics. 

Or  Upper  Mississippi  River  and  Des  Moines  Rapids,  '67,  275,  277,  305,  312.  Range 
of  water  surface,  '67,  278,  318,  322.  Sediment,  amount  of,  '67,  321.  Volume  of 
discharge,' '67,  32il.    Relation  between  rise  on  rapids  and  rise  on  bars,  '67,  322. 
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DE8  MOINES  BAPIDS,  Missimippi  Biver--Coiitiiiaed. 

Of  impioyement  previons  to  1867,  *' removing  obstructions"  on  rapids,  '66,  iii,  36; 
by  widening,  deepening,  and  straightening  channel,  by  removal  of  rock  from 
river  bed,  '67,  264,  324,  325,  335  (see  Projects).  Rejected  by  Captain  Wilson  as 
requiring  too  Ions  to  complete,  too  expensive,  and  inadequate,  '67,  264,  280. 

Of  Lieut.  Col.  J.  H.  Wilson,  subsequently  modified  and  recommended  by  Board  of 
Engineers  (see  Projects). 

Plans  examined  by  Board  as  follows:  '67,  324;  ''for  improving  natural  channel  oi 
river  by  excavating  the  rock,"  '67,  324, 350 ;  rejected  as  costly  and  inadequate, 
'67,  3^,  335.  ''For  dams  entirely  across  river,  with  locks  for  steamboats  and 
chutes  for  rafts,  creating  slack-water  naviganon,"  '67,  326,  350 ;  rejected  aH 
destroying  present  navigation  during  average  and  high-water,  '67,  328. 

Of  6.  Edmunds,  jr.,  "being  a  dam  fh>m  island  at  upper  chain  to  Illinois  shore,  with 
wall  from  west  end  of  dam,  and  running  parallel  with  Iowa  shore,  &,c,"  '67, 
Z39t  350 ;  rejected  as  experimental  and  inadequate,  '67, 3:3.  For  ' '  an  excavated 
shore  channel  on  Iowa  side,  with  an  exterior  (river)  embankment,^  '67,  333, 35U ; 
compared  with  plan  recommended  by  Board  of  Engineers,  '67,  343 ;  reject«<l  on 
account  of  cost,  '67,  3:^.  For  a  similar  improvement  on  Illinois  side,  '67,  333. 
For  "  a  canal  improvement  on  Illinois  side"  (similar  in  construction  to  canal  rec- 
ommended on  Iowa  side),  '67,  342,  350 ;  compared  with  plan  recommended  by 
Board  of  Engineers,  '67,  345 ;  would  require  dam  across  river  at  head  of  canal, 
or  else  excavation  of  rock  from  bed  of  river,  '67,  342,  348 ;  rejected  on  account 
of  the  dam  destroying  navigation  of  river  during  average  and  high  water,  and 
Increased  cost  from  excavation  of  rock  in  bed  of  river,  '67, 342, 348.  For  '*  Liv- 
ermore's  improved  chutes,"  '67,  348 ;  rejected  as  experimental,  '67,  349.  For 
"  Brunot  improved  iioat^gate  for  sluices  in  dams : "  not  a  proper  plan  of  improve- 
ment, but  board  deem  it  of  sufficient  value  to  call  attention  of  departmenc  to  it, 
'67,  349. 
Projects. 

Lieutenant  Lee,  1837,  for  improving  natural  channel  of  river  bv  excavation  of  rock 
to  a  depth  of  4  feet  below  low- water  of  1864,  and  for  a  width  of  200  feet ;  plan 
partially  carried  out  by  the  removal  of  about  25,000  cubic  yards  of  rock,  costing 
1^,000,  '66,  iii,  36 ;  '67,  264,  273,  324,  335.  Considered  by  Colonel  Wilson  as 
requiring  too  much  time  for  completion,  too  expensive,  and  inadequate,  '67, 
264,  280,  324,  335. 

Lieut  CoL  J.  H.  Wilson  (Thiriiy-fifth  Infantry),  1867,  for  a  lateral  canal  300  feet  wide, 
6  feet  deep  on  Iowa  side,  and  running  from  Keokuk  to  Nashville  (7.6  miles), 
with  two  lifts  and  one  guard  lock;  embankments  20  feet  wide  at  top,  carried  4 
feet  above  high- water,  and  protected  inside  and  out  with  riprap^  the  canal  con- 
necting with  a  through  cut  along  natural  channel  of  upper  chain,  the  through 
cat  to  be  200  feet  wide  and  5  feet  or  6  feet  deep,  '67,  36,  264,  281,  282.  335. 
Modified  by  Board  of  Engineers  May  13,  1867,  viz,  embankment  to  be  reduced 
to  10  feet  wide  at  top,  to  be  carried  2  feet  above  high-water,  canal  to  be  reduced 
in  excavation  to  a  width  of  250  feet,  the  riprap  on  canal  side  of  the  embank- 
ment to  be  carried  to  a  height  of  12  feet  above  canal  bottom,  the  canal  to  have 
a  minimum  depth  of  5  feet  and  a  maximum  of  8  feet,  lock  chambers  to  remain 
as  fixed  by  Lieutenant-Colonel  Wilson  (350  feet  by  80  feei^,  reverse  gates  at 
outlet  unnecessary ;  the  through  cnt  along  natural  channel  of  npper  chain  to  be 
further  investigated  by  engineer  in  charge :  details  not  fixed  on  may  be  left  to 
be  arranged  by  engineer  in  charge  and  subject  to  approval  of  department,  '67, 
36,  a65,  307,  350.  Approved  by  Secretary  of  War,  concurred  in  by  Chief  of  En- 
gineers, '67,  36,  265.  Pier  at  lower  lock  changed  from  300  feet  to  150  feet  in 
lentfth.  '71,  267. 
(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  Major  Warren,  W.  M.  Roberts,  U.  S. 
C.  £.,  and  Captain  Hains.) 

Surveys  previously  made  by  Lee  and  Warren  of  little  use  in  later  examination, 
'67,  275.  Surveys,  comparison  of,  '67,  316.  Surveys  to  determine  land  dam- 
ages, '68,  395.  Surveys  and  test  levels,  to  determine  accuracy  of  previous,  '72, 
317.  Surveys  in  1876  develop  25,200  cubic  yards  of  rook  not  previously  esti- 
mated, '76^  i,  658. 
Haps. 
Of  surveys,  Appendix  j,  '66.  List  of  maps  and  plans  made  to  June  30,  1868,  '68, 
394. 

[L.  Y.  S.] 
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DETROIT  RITEB9  IIEI€H.~lMPROTBiCBziT  or. 

(See  also  Bridge  at  Detroit,  Mich.,  across  the  channel  between  Lakes  Husok 

AND  Erie.) 

A  ppropriatlons. 

1874 185,000.  '74,  i,  41. 

1878 100,000, '78,  125,  1223. 

1879 50,000, '79,  169,1650. 

Total  to  1879 $175,000,  '79,  1650. 

Conioierce. 

Large  and  iuoreaeing,  '75,  1,  283.    The  commerce  of  the  entire  chftin  of  laket  ben»- 

tited  by  this  work,  '75,  i,  284. 
Statistics,  '76^  ii,  547;  '77,  937;  '78,  1223;  '79,  1650. 
Coutracts. 
1876.  Case  &  Jennings,  blasting  and  dredging,  $7.50  per  cnbio  yard,  '77,  735,736.— 
1878.  C.  F.  Donbar,  removal  of  solid  rook,  at  |7  per  cubic  yaid,  '79,  165.    C.  F. 
Dunbar,  removal  of  bowlders,  at  |5  per  cubic  yard,  '79,  1651. 
Abstracts  of  bids,  '75,  i,  284;  '77,  937 ;  '79,  165L 
Engineers. 
Majors  Comstock  and  Weitzel  ordered  to  make  estimate  of  cost,  '74,  i,  48 ;  joint 

report  submitted,  '74,  i,  213, 214.    Report,  Msy'or  Comstock,  '75,  i,  263. 
Chief  of  Engineers. 
Reports,  '74,  i,  47,48;  '75,  i,  52;  '75,  i,  285,286;  '76^  i,  106,  ii,  543.    Oidenthat 
the  improvement  shall  be  made  wholly  in  American  waters,  '76^  ii,  546.   Re- 
ports, '77,  111;  '78,  125;  '79,  168. 
Engineers  in  Charge. 
MaJ.  G.  Weitzel,  1874-'—.    Reports,  '75,  i,  281 ;  '79,  1650.    Conespondence,  '76, 

ii,  542-547;  '77,935. 
Capt.  A.  Mackenzie,  in  temporary  charge,  1878.    Report,  '78»  1223. 
Assistants 
Capt.  A.  N.  Lee,  '75,  i,  282.    Reports,  '76, 11,  545;  '77,  935. 
Mr.  Leavitt,  '77,  936. 
Capt.  A.  Mackenzie.    Report,  '79,  1651. 
Estimates. 
By  M^ors  Comstock  and  Weitzel,  1874,  for  blasMnff  and  dredging  ohannel  at  lime 
KUns,  if  partly  in  Canadian  waters,  |1,899,990 ;  if  wholly  in  American  waten, 
6  per  cent,  additional ;  at  mouth  of  river,  $105,558,  and  10  per  cent,  for  contin- 
gencies, '74,  i,  214. 
By  Ms^or  Comstock,  for  proposed  improvements  at  Maiden  and  month  of  Detroit 

River,  $100,000,  '75,  i,  283, 284. 
By  Mfvjor  Weitzel,  1875,  for  improvement  at  Lime  Kilns  Crossing  for  18-foot  chan- 
nel, wholly  in  American  waters,  $500,000 :  if  partly  in  Canadian  waters,  |^,000 ; 
for  deepening  shoal  at  mouth  of  river,  $300,000 ;  for  a  20-foot  channel  additional, 
$900,000  to  $1,000,000,  '76,  ii,  544.  Details,  '76^  ii,  545.  For  completion  of  the 
work,  channel  300  feet  wide  by  20  feet  deep,  $200,000,  '77,  936.  Revised  in  1879 
to  $250,000  to  complete  the  work,  '79,  165, 168. 
Financial  Statements. 

•75,  i,  284;  '76^  ii,  547;  '77,  937;  '78,  125,1223;  '79,  168,1651. 
lieylslatlon. 
Resolution  of  House  of  Representatives,  directing  estimate  of  cost  to  be  made, 
December,  1873,  '74,  i,  48.    Proposed  uniting  of  United  States  and  Canadian 
Governments  in  this  work,  '75, 1,  52, 286. 
Operations. 
1876-77.  2,632  cubic  yards  of  rock  removed  by  blasting  and  dredging,  '77,  935, 936. 
1877-78.  No  operations  '78, 1223. 

1879.  90,000  square  yards  drilled  and  blasted,  3,262  cubic  yards  dredged,  '79, 168, 
1652. 

Physical  Cbaracteristics. 

Bed  of  river  composed  of  rock.    Swift  onirent,  '74,  i,  213, 214. 
Plans. 
By  Majors  Comstock  and  Weitzel,  for  blasting  and  dredging  a  channel  300  feet  wide 

by  20  feet  deep  at  various  places  in  the  river  between  lakes  Huron  and  Erie, 

•74,1,213,214. 
By  Major  Comstock,  for  removing  bowlders  near  Maiden,  dredging,  buoying,  and  a 

light-ship  at  the  mouth  of  Detroit  River,  '75,  i,  283-285. 
Private  and  Corporate  ITork. 
The  Canadiau  Government  removed  120  cubic  yards  of  rock,  at  a  cost  of  $60  per  cnbio 

yard,  '77,  936. 
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DCTROIT  RITEB,  ]IIICH.-Coiitinaed. 

Projects*    (SeeEstdmatee.) 
By  Mi^or  Weitzel,  1876,  for  improyement  at  lime  Kiln's  Croflsing,  expending,  by 
contract,  the  available  balance  in  blasting  and  dredging  rook  wholly  in  United 
States  waters,  *76, 1,  105,  ii,  546.    In  1878,  for  a  channel  300  feet  by  dO  feet,  by 
drilling,  blasting,  and  dredging,  '78,  12^;  '79,  165^. 
SmrvejH. 
1875.  By  the  Canadian  Government  and  by  M^jor  Weitzel,  '75,  i,  281-285. 
1875.  Under  direction  of  M^jor  Weitzel,  by  H.  A.  Ulffers,  '79,  1652. 
Maps. 
Showing  condition  of  the  work  June  30, 1877,  '77,  939. 


DIAMOBTD  REEF.— (See  Eabt  Bivbr.) 


DISMAIi  SWAMP  CANAI.,  TA.  ABTD  BT.  C— Improyemxnt  of. 
Approprlauons. 

1836 $15,000.    Act  of  July  4,  1836. 

1838 10,000.    Act  of  April  20, 1858. 

Comoieree. 

Justification  of  the  improvement  bein/;  made  bv  the  United  States,  '72,  751.    Beve- 
nue  from  canal  insignificant,  '72,  /51.    Tolls  during  the  war,  '72,  751.    Interest 
of  the  United  States  in  the  canal,  '72,  751. 
Statistics,  '72,  752. 
Ea^ineers. 
Chisf  of  Engineebs. 

Beport,  '72,  74. 
Engineer  in  Charge. 

Uoj.  W.  P.  CraighiU,  '72,  74.    Beport,  '7S(.  750. 
Assistant 
W.  B.  Htttton,  '72,  750.    Beport,  '72,  750. 
Esttaiates.    (See  Plans.) 
Financial  Statements. 

'72,  752. 

PliTSlcal  Characteristics. 

Description  of,  '72,  750,751;  '76,  ii,  392. 
Plans. 


By  W.  B.  Hntton,  to  suppress  two  locks,  leaving  only  one  at  each  end;  also  for  the 
enlargement  of  the  canal  and  the  lowering  of  the  summit  level;  estimated 
cost,  1480,000,  '72,  751. 

1872.  Survey  made,  '72,  74,750. 

(See  survey  for  an  interior  water  communication  between  Norfolk,  Va.,  and  the 
Atlantic  Ocean,  '79,  74,714;  '76,  i,  392.) 


DOIiliAR  POIItT.— (See  Galveston  Bat  ship-channbl.) 


OOlVJLLDSOlirTIIiliEyliA.,  TO  THE  RIO  ORABTDE  RITER,  TEX. 

Survey  for  canal. 

Oommerce. 

Tm]>ortance  of  improvement  and  benefit  to  commerce,  '75,  i,  877, 880-883, 894. 
Statistics,  '75,  i,  894. 
Engineers. 
Chief  of  Engineers. 

Beports,  '73,  66;  '75,  i,  79;  '79,  112. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1873-75,  '73,  66;  '75,  i,  79;  '79,  111.    Beport,  '75,  i,  875. 
Assistants. 

J.  A.  Hay  ward.    Beport,  '75,  i,  883. 

H.  C.  Bipley,  '75,  i,  876.    Beport,  '75,  i,  889. 
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DONAI.D8OIVTIIXI:  TO  THE  BIO  GRANDE  BITER— Continued. 

E  nvineers— Continued. 

J.  C.  Polhemns.    Report,  '75,  i,  895, 897. 
Lieut.  H.  M.  Adams,  '75,  J,  889.    Eeport,  '75,  i,  893. 
Estimates. 
By  Captain  Howell,  1875,  for  inland  navigation  from  DonaldsonyiUe  to  the  Eio 
Grande:    For   section    1,   channel  from   Donaldsonville  to   yermillion  Bay, 
|1,6:>3,705;  for  section  2,  Yermillion  Bay  to  Sabine  Lake,  $1,587,889,  and  Jetties 
at  mouth  of  Sabine  River,  $90,828;  Sabine  Lake  to  Galveston  Bay,  $1,018,250; 
section  3,  Galveston  Bay  to  Brazos  River,  $212,144 ;  section  4,  lock  at  Eio  Grande, 
$28,110 ;  Indianola  to  Madre  Lagoon,  $3,258,!^ ;  Madre  Lagoon  to  Rio  Grande, 
$190,256,  '75,  i,  880-883,896,901;  total,  $8,039,461,  '75,  i,  882. 
Physical  Ciiaracteristics. 
General  description,  '75,  i,  876-900.    High  and  low  water  range,  '75,  i,  883. 

Plans. 

By  Captain  Howell,  1875,  for  inland  navigation  from  Donaldsonville  to  the  Bio 
Grande,  as  follows:  Section  1,  from  Donaldsonville  to  Yermillion  Bay  by  slack- 
water  via  Bayoa  La  Fourche  to  Napoleonville ;  thence  by  a  canal  in  a  direct 
line  to  Lake  Yerret ;  thence  to  Flat  Lake :  from  Flat  Lake  via  the  Little  Atcha- 
falaya  River  and  Bayou  Tedie  to  FrankUn ;  thence  to  Cote  Blanche  Bay  and 
via  the  latter  and  Yermillion  Bay  to  Schooner  Bayou ;  estimated  cost,  $1,653,705, 
'75,  1,  879, 8b0, 883, 884.  Section  2.  Yermillion  Bay  to  Galveston  Bay  Canal; 
from  Schooner  Bayou  to  White  Lake ;  thence  via  canal  to  Twin  Lake,  Alligator 
Lake,  and  Lake  Callioon;  thence  via  Bayou  Callicon  to  Grand  Lake;  Bayoa 
Lacassam  to  Lake  Lacassam;  Bayou  Mis^re  to  Lake  Mis^re;  thence  via  canal 
to  Will  Lake ;  via  Bayou  Bois  Coonu  to  Calcasieu  Lake ;  KeUior  Bayoa  to  Black 
Lake  (Sabine  Lake) ;  thence  by  small  chain  of  lakes  and  Mud  Bayou  to  East 
Bay  Bayou  (Galveston  Bay) ;  estimated  cost,  $2,696,%7,  '75,  i,  880-882,889-896. 
Section  3,  Galveston  Bay  to  Brazos  River  by^n creasing  the  existing  3-foot  nav- 
igation to  6  feet  by  cuts  through  reefs  in  West  Galveston  Bay  and  in  Oyster 
Bay ;  thence  through  ridge,  separating  Oyster  Bay  and  Brazos  River,  to  Brazos 
River;  estimated  cost,  $212,144,  '75,  i,  8(51,898.  Section  4,  Brazos  River  to  Rio 
Grande  by  canal  from  Brazos  River  across  marshy  prairies  and  through  small  fresh- 
water lakes  to  San  Bernard  River ;  thence  through  Cedar  Lake ;  thenoe  direct 
to  Cany  Creek ;  thence  via  Cany  Creek  to  Matagorda  Bay,  and  via  the  latter  to 
Indianola  Harbor.  From  Indianola  to  the  Rio  Grande  a  6-foot  tide- water  canal, 
80  feet  wide  at  the  top,  following  along  the  coast  line,  recommended  as  the  only 
feasible  plan;  estimated  cost,  $3,476,644,  '75,  i,  SSU.  General  discussion  of 
routes :  Section  1,  lock  project  in  Bayou  La  Fourche  impracticable,  '75,  i,  878, 887. 
Dam  and  inclined  plane  impracticable,  '75,  i,  879.  Route  via  Bayou  Teche, 
with  a  cut  to  Bayou  Cypre  Mort,  and  dredging  this  bayou  to  Yermillion  Bay, 
estimated  cost,  $1,258,538,  not  recommended,  '75,  i,  880.  Section  4,  cuts  through 
lagoons  from  Indianola  Harbor  to  Rio  Grande  not  permanent ;  estimated  cost, 
$1,902,978,  '75,  i,  882. 

Private  and  Corporate  IFork. 

A  canal,  excavated  by  the  Brazos  Canal  Company,  connecting  West  Galveston  Bay 
with  the  Brazos  River,  '75,  i,  898.    A  channel  ezcavatM  by  the  State  from 
Espiritu  Santo  Bay  to  Ban  Antonio  Bay  and  thence  to  Mesquite  ^^,  '75,  i,  898. 
Pa8S  dredged  between  Aransas  and  Corpus  Christ!  Bays,  '75,  i,  8W. 
S  anre  vs 

1872.  By'captain  HoweU,  '73,  66;  '75.  i,  79,876,883,889,890,893,896,897. 

1879.  By  Captain  Howell,  '79,  112. 


DRAKE'S  BAT,  €AL.— Examination  or. 

(See  also  Pacific  Coast,  Habbor  of  Rbfuos.) 

Enirlneers. 

Chief  of  Enginbers. 

Report,  '77,  123. 
Board  of  Engineers. 
For  the  Pacific  Coast  met  August  6. 1876,  to  examine  certain  harbors  on  the  Pacific 
Coast,  with  a  view  to  establishing  a  harbor  of  refrige.    The  board  consider 
that  when  the  commerce  increases  it  may  be  necessary  to  build  a  harbor  here, 
but  not  at  present,  '77, 1051. 
Estimates. 

By  Board  of  Engineers  for  breakwater,  $6,785,800,  '77,  1058. 
Plans. 
By  Board  of  Engineers  for  a  breakwater  one  mile  long,  '77,  1058. 
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DUBIJ<|IJE  HARBOS»  IOWA,  Mississippi  River.— Improvement  of. 
(See  Mississippi  Rivbr  between  Falls  of  St.  Anthony  and  Cairo.) 

Appropriations. 

Ib44 J7,500.    Act  of  June  15,  1844. 

1845 7,000.    Act  of  March  3,  1845. 

1852 15,000.    Act  of  August  30,  1852. 

1876 15,000, '76,  i,  143;  »77,  84,  625;  '79,1141. 

1878 10,000,  •78»  98,  717;  '79,1141. 

1879 4,000, '79,  132,  1141. 

Total  to  1879 $58, 500. 

Commerce. 

Importance  of  improvement,  '76^  i,  696. 
Statistics,  '78,  717 ;  '79,  1141. 
Contracts. 
1877.  G.  WUliams,  for  dredging,  '78»  717.— 187a  A.  MoArthnr,  fbr  dredging,  '79. 

1141. 
Abstracts  of  proposals,  for  dredging,  '78,  718;  '79,  1141. 
Eniriii^ers. 
Chief  of  Engineers. 

Reports,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  132. 
Board  of  Engineers. 
1879.  Consideration  of  various  plans  for  improvement ;  recommend  construction 
of  two  low  spur  dikes  on  Dunleith  shore  as  soon  as  the  present  dredged  channel 
shows  signs  of  filling  up,  at  estimated  cost  of  |12,668,  '79,  1143. 
(Majors  Comstock,  Houston,  and  Farquhar.) 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76^  i,  695 ;  '77,  525. 
Maj.  F.  U.  Farquhar,  '78»  717.    Reporte,  '78,  717;  '79,  1140. 
Assistants. 

C.  W.  Durham.    Report,  '76i  i,  606. 
M.  Meigs.    Report,  '77,  535. 
Estimates. 
Improving  harbor  by  opening  cut  from  New  Barney  cut  to  Waple  out,  and  con- 
struction of  dams,  ^b;c.,  $32,120, '76^  i,  695,  698.    Modified  by  temporary  im- 
provement of  bar  by  drodging,  $15,000 ;  construction  of  training  wall,  $25,300, 
•77,84,525,535. 
Of  Board  of  Engineers,  1879,  for  two  spur  dikes  to  improve  river  at  bar,  $12^668, 
'79,  1143. 
Financial  Statements. 

'77,  84,  525 ;  '78,  98,  717 ;  '79,  133,  1141. 
Operations. 
1877-^8.  39,261  cubic  yards  sand  removed  from  bar  in  front  of  steamboat  landing, 

'78,  97,  717 ;  '79,  132.  1141. 
1878^9.  37,042  cubic  yards  sand  dredged  from  bar  in  front  of  steamboat  landing, 
'79, 1140;  results  obtained,  '79,  1140,  1143. 
Piiysical  Cliaraeteristics. 

Formation  of  bar,  cause  of,  '76,  i,  696. 
Plans. 

Of  citizens  of  Dubuque,  1879,  for  improvement  of  bar,  *79,  1142. 
Projects. 
For  improvement  of  harbor.  1876,  by  artificial  cut,  flwm  head  of  New  Barney  cut  to 
mouth  of  Waple  out,  150  feet  wide  at  bottom ;  also  three  riprap  dams,  with 
brush  foundations,  located  across  head  of  Seventh  street  slough,  across  New 
Barney  out,  and  across  Third  street  opening,  '76,  i,  695,  697.    Modified  b^  tem- 
porary improvement  of  bar,  by  dredging  to  extent  of  present  appropriation 
($15,000).  and  subsequently  the  permanent  improvement  by  traininff  wall,  about 
1,000  feei  in  length,  from  upper  end  of  New  Barney  cut  to  railroad  bridge,  '77, 
64,  525,  535. 
Of  Board  of  Engineers,  1879,  for  improvement  of  bar  in  front  of  landing  by  con- 
tracting water-way,  by  two  low  spur  dikes  on  Dunleith  shore^  work  to  be  com- 
Diencea  as  soon  as  present  dredged  channel  shows  signs  of  filling  up,  '79,  1143. 
Sorveys. 

186d>'e9,  '69,  4S;  188;  '70, 228;  '76,  i,  696. 
Results  of  previous,  '79, 1142. 

[K  Y.  S.1 
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Excellent  harbor  of  refuge  at  Duck  Creek,  '79,  471,  473. 
Statistics,  '79,  474. 
Emffiiieers. 
Chief  of  Enginebrs. 

Reports,  '78,  63 ;  '79,  75. 
Engineer  in  Chargk. 

Col.  J.  N.  Maoomb,  '78,  63 ;  '79,  66,  74.    B«port,  '79,  470. 

W.  8.  Edwards,  '79,  470.    Report,  '79,  472. 
Estimates.    (See  Projects.) 
PbjTftical  Characteristics. 

Description  of,  '79,  472,  473. 
List  of  shoals,  '79,  472,  473. 
Plans. 
Discussion  of  plans,  for  oatting  canals  to  shorten  distances  and  avoid  sharp  cmnres, 
by  Colonel  Macomb ;  not  recommended ;  considered  too  costly,  '79, 471-474. 
Projects. 
Of  Colonel  Macomb,  1879,  for  widening  old  ''cut  off"  and  removing  shoals;  esU- 
mated  cost,  |12,000,  '79,  471, 472,  473. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  63. 

1879.  Examination  completed  by  W.  S.  Edwards,  '79,  75,  472. 


]>U€K  SITEB,  TElOr.— Survey  ordered  by  act  of  March  3,  1879,  '79, 142. 


W^VEiVTH.  HARBOR,  Mllinv.— Ikprotbmbnt  or. 

(See  also  Superior  Bat.) 
Apprapriati^BS. 

1871 160,000  00, '71,30. 

1872 50,000  00,  '72,29. 

1873  (allotted  from  $100,000  for  Dn- 

luth^ndBay  of  Superior) 36,049  20,  '71,838;  '73,  131. 

1874 10,000  00, '74.  i,  132. 

1875 35,000  00,  '75,1,40. 

1876 15,000  00,  '76,  i,  93. 

1878 30,000  00,  '78,111,  1127. 

1879 25,000  00,  '79,  150. 

Total $261,049  20. 

Abstract  of  appropriations  made,  '77,  838 ;  '78,  1127. 
Commerce. 

Interests  of  commerce  set  forth  in  detail  in  S.  Doc.  68,  41st  Cong.,  2d  Sess. 
Statistics,  '72,  108:  '73,  133;  '75,  i,  182;  '76^  ii,  318;  '77,  fi7,  838;  '78»  1128; 
'79,  1466. 
Contracts. 
Mnnger  db  Gray,  Jime  24,  1871,  10  cribs  50  feet  by  30  feet,  '71, 107.    Manger  & 
Gray,  June  23,  1873.  for  repairing  piers  at  the  Duluth  Canal,  '73,  131.    Pardee 
&  Dodge,  May  27,  1875,  for  dredging,  at  15  cents,  '75,  i,  L81.    WUliaais  &  Up- 
ham,  dredging,  at  14|  cents  per  en  bic  yard,  '77, 837.    WilUama  dc  Upham,  dredg- 
ing, at  12  cents  per  cubic  yard,  '79,  1465. 
Abstracts  of  proposals,  '73,  134;  '77,  838;  '79,  1467. 
tBoffiBeers. 
Chief  of  Engineers. 
Reports,  '70,  38 ;  '71,  30 ;  '72,  29 ;  '73,  29.  137;  '74,  i,  35;  '75,  i,  39;  '76^  i,  93; 
'77,  97 ;  '78,  111 ;  '79,  149.    Report  to  Secretary  of  War  on  the  canal  and  dike 
and  their  eSect  on  the  harbor  of  Superior,  Wis.,  '72, 150.    Directs  the  order  of 
ezpeodituro  of  the  $100,000  appropriated  for  the  works  in  this  vicinity,  '73|  130. 
Board  of  Engineers. 
Convened  at  Milwaukee,  Wis.,  IStO.     Recommended  the  third  plan,  that  for 

dredging.    Reports,  '70,  125;  '79,  1472. 
(Colonel  Macomb,  Lieutenant-Colonel  Raynolds,  Majors  Wheeler,  Weitzel,  and 
McFarland.) 
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nMJMjVTH.  HARBOB,  HEUVM .— Contmned. 

Engineer*— Continued. 
Board  of  Enoinebrs — ContinnecL 
Convened  at  Chicago.  111..  1873.    Recommended  a  certain  order  of  expenditure 

of  $100,000  appropriated  for  the  works  in  this  yioinity.    Report,  '73,  129. 
(Colonel  Macomby  Lieutenant-Colonel  Tower,  Minors  Weitzeli  Honaton,  and  Far- 
qnhar.) 
ENonncERs  in  Charge. 
Maj.  J.  B.  Wheeler,  1870.    Report,  '70,  110. 

M^.  D.  C.  Houston,  1871-73.    Reports,  '71, 107:  '72,  106:  '73,  135. 
Maj.  F.  U.  Farquhar,  187»-78.    Reports,  '73,  128;  '74,  i,  131:  '75,  i,  181:  '76i  ii, 

317;  '77,837:  '78,1127. 
Capt.  Charles  J.  Allen,  1878.    Report,  '79, 1465. 

ASSISTAITTB 

Capt.  J.  W.  Curler,  1870.    Report,  '70,  111. 
Capt.  A.  M.  Miller,  1871.    Report,  '72,  105. 
Mr.  Thomas  Shiels,  overseer,  1878,  '79,  1466. 
Jos.  P.  Frizell,  historical  sketch,  '79,  1470. 
EsUmates. 
Detailed,  of  Capt.  J.  W.  Cuyler,  for  improyement,  3  plans,  '70,  113. 
By  Maj.  D.  C.  Houston,  for  increasing  the  strength  of  the  breaswater,  $307,000,  '73»  135. 
By  Mqjor  Farquhar,  1874,  for  dredging  1,078,957  cubic  yards,  at  25  cents,  $269,739, 
'74,  i,  132 ;  '76i  ii,  318 ;  '77,  m    For  rebuilding  cfike,  $87,199,  '74,  i,  133.    Re 
pairs  of  piers,  1875,  $6,305,  '75,  i,  182 ;  '76^  u,  318. 
Expenditures.    (See  Financial  Statements.) 
Abstracts  of  expenditures  made  to  1879 : 

Breakwater $110,000  00  ) 

Repairs  of  piers,  etc 41, 460  09  V 77,  838 ;  '78,1127;  '79,1467. 

Dredging  inside  harbor 77,315  17) 

Total $228,784  26 

Financial  Statements. 

'72,  29;  '73,  132;  '74,  i,  36;  '75,  i,  40, 182;  '76,  i,  93,  u,  318;  '77,  838;  '78»  HI, 
1127 ;  '79,  1466. 
Leirisiation. 

Resolutions  of  legislature  of  Minnesota  and  report  of  its  select  committee  on  neces- 
sity for  improyement  of  the  harbor.  S.  Doc.  58,  41st  Cong.,  2d  Sess.    Ii^unction 
by  United  States  against  Duluth  Cfanal,  '72,  106. 
Operations. 

Historical  sketch  of,  '79,  1470. 

1871-72.  10  cribs  (50  feet  by  30  feet)  in  extension  of  breakwater  alre^y  built  (400 
feet)  by  Northern  Pacific  Railroad  Company,  '71,  107.  Extension  400  feet, 
making  total  length  950  feet,  '72,  105.  Breakwater  extensively  repaired,  '72, 
105. 

1872-^3.  5  cribs  (50  feet  by  30  feet)  were  placed  in  extension  of  the  breakwater,  '73, 
29,  makinff  it  1.200  feet  long,  '79,  1473.  Repairs  to  breakwater,  '73,  131.  A 
storm  in  November,  1872,  destroyed  ^0  feet  of  the  south  pier,  '73,  131.  Exten- 
sions stated  at  750  feet  and  repairs  due  to  storm  at  143  feet,  '74,  i,  131.  Break- 
water j^racticaUy  abandoned,  '79,  1474. 

1873-'74.  Piers  on  each  side  of  canal  were  rebuilt,  revetments  of  same  repaired, 
opening  made  through  dike,  and  dredging  in  the  inner  harbor,  costing,  in  all, 
$32,049.20,  '74,  i,  132.    (Special  survey  of  canal.    Report,  '73,  145.) 

1874-^5.  45,171^  cubic  yards  oredged  from  harbor  and  repairs  made  on  piers,  '75,  i, 
181.    Condition  of  breakwater,  S.  Doc.  29.  43d  Cong.,  1st  Sess. 

187&-'76.  169,544i  cubic  yards  dredged,  '76^  it,  317.  40  acres  now  being  dredged; 
dike  almost  disappeared,  urgent  repairs  needed,  '75,  i,  182. 

1876-77.  310^  cords  of  stone  placed  aloi^  face  of  north  pier.  '77,  97,  837. 

1877-*78.  Dredj^ng  through  bar  on  north  side  of  dike  ana  in  the  inside  harbor ; 
83,150  cubic  yards  removed,  '78,  111,  1127. 

lH78-^79.  158,179  cubic  yards  di^dgedfrom  inside  harbor;  250  linear  feet  of  crib- 
work  renewed  on  north  face  of  canal,  '79,  149.    Condition  of  work,  '79,  1466. 
Total  dredging  in  Duluth  Harbor  to  June  30, 1879, 457,000  cubic  yards,  '79, 1474. 
Pbysical  Cbaracteristicft. 

'70,  111;  '72,  150;  »79,  1466,  1471. 

By  Capt.  J.  W.  Cuyler,  breakwater  2,622  feet  lonff,  to  cost  $387^253 ;  canal,  piers, 
and  inner  harbor,  to  cost  |270,014 ;  dredging  ror  12  feet  an  interior  harbor,  to 
cost  $132,241.    The  latter  adopted  by  Board  of  Engineers,  '70, 38, 125 ;  '79, 1472. 
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Plaus — Continued. 

By  Maj.  D.  C.  Hoaston,  to  add  2,600  feet  to  breakwater  built  (400  feet)  by  Nor&ea 
Paciiio  Railroad  Company,  '71,  107. 

By  Maj.  D.  C.  Hooaton,  for  increasing  the  strength  of  the  breakwater,  '73, 135. 
Private  and  Corporate  IFork. 

By  city  of  Dulutb,  lS70,  the  cutting  of  a  canal  through  Minnesota  Point  to  connect 
the  lake  with  the  bay,  and  a  dike,  '71,  107 ;  '79,  1473.  Canal  enlarged  to  250 
feet  wide,  '72,  105.  Discussion  or  the  canal  and  dike  work,  and  the  effect  on 
the  harbor  at  entry  of  Superior  Bay,  '72,  106;  '79,  1473.  Report  of  the  Chief 
of  Engineers,  giving  a  history  of  the  injunction  and  proceedings  in  regard  to 
this  (Tike,  '72,  150,  159.  More  fully  stated  in  S.  Doo.  60,  42d  Cong.,  2d  Sees. 
R6sum6  of  same,  '79,  1473.  Report  of  special  survey  by  M^jor  Houston  and  Mr. 
W.  H.  Newton,  '73,  146.  L.  8.  and  M.  R.  R.  Co.  placed  200  cords  of  stone  on 
side  of  north  pier.  '76,  ii,  318.  400  feet  of  breakwater  built  by  the  Northern 
Pacific  Railroad  Company,  '71,  107.  Northern  Pacific  Railroad  built  extensive 
wharves  and  slips,  '72,  108. 
Projects. 

By  Capt.  J.  W.  Cuyler,  dredging  an  interior  harbor ;  adopted  by  Board  of  Engineen, 
'70,  38,  125. 

By  Mi^.  D.  C.  Houston,  to  add  2,600  feet  to  breakwater  built  (400  feet)  by  Northern 
Pacific  Railroad  Company,  '71,  107. 

Stated  by  Captain  Allen  as  providing  for  16  feet  depth  in  harbor  at  low-water,  and 
repairs  and  maintenance  of  the  piers.    Constant  dredging  required  to  amonnt 
of  $50,000  per  annum,  '79,  1466. 
Survejrs. 

Under  M^.  J.  B.  Wheeler,  by  Capt.  J.  W.  Cuvler,  '69,  29  j  '70,  38,  111 ;  '79, 1472. 
Special  survey  by  Mi^.  D.  C.  Houston  and  Mr.  W.  H.  Newton,  '73,  145.  (See 
Superior  Bay.) 

[8.  O.  L.  P.] 


DUNKIRK  HARBOR,  N.  T.— Improvxmkkt  or. 

Approprtattons. 

1827 |8, 000  00, '661  iii,  31. 

1828 6,000  00, '66,  iii,  31. 

1829 9,812  75,  '66,  iii,  31. 

1830 1,342  75,  '66,  iii,  31. 

1831 *6,400  00,  '66,  iu.  31. 

1831 702  50.    Act  of  March  2. 

1832 10,200  00,  '66,  iii,  31. 

1834 4,000  00, '66,  iii,  31. 

1835 10,988  43,  '66,  iii,  31. 

1836 11,000  00, '66,  iii,  31. 

1837 15,000  00, '66,  iii,  31. 

1838 10,000  00,  '66,  iii,  31. 

1844 5,000  00, '66,  iii,  31. 

ia52 30,000  00,  '66,111,31. 

1867 100,000  00,  '67,  1^,  221:  '68^  19a 

1869  (aUotment) 2, 000  00,  '70,  30,  51,  187. 

1870 25,000  00, '70,  51,  187;  '71,49. 

1871 25,000  00, '71,49. 

1872 25,000  00, '72.46. 

1873 40,000  00,  '73,  46. 

1874 35,000  00, '74,  i,52. 

1875 35,000  00,  '75,  i,  57,  317. 

1876 18,000  00, '76,1,  109, 11,568;  '77,  116. 

1879  (allotment) 2,500  00,  '79, 1716. 

Total $430,946  43 

Commerce. 

Requirements  of,  discussed,  '75,  i,  318;  '76,  ii,  557;  '77,  iij  971.  Sequirements  of, 
will  not  justify  further  extension  of  breakwater,  '77,  ii,  971. 

Statibtics,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  '6&  iii,  31,  iv,  157;  '67,  231;  '6a  l^i' 
'69,  149;  '70,  189;  '72,  247;  '73,  348;  '74. 1, 5«5;  '75,  i,  .318;  '76,  ii,  567;  '7a 
1268;  '79,  1717. 

*Ernmeoiisly  called  |0,000,  '66,  iii,  8L    Act  of  Much  2, 1881. 
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DUNKIRK  HARBOR,  BT.  T.— Continued. 

Contracts. 

1M>7.  Alex.  McDonnell,  labor  and  matenals,  *67, 232, 233 :  '68,  197.  R.  N.  Gere,  iron, 
'68, 197.— 1868.  Hart  <&  Jennings,  labor  and  materials,  '69, 150 ;  '70, 189.  Pratt 
&  Co.,  iron,  '69, 150;  '70, 189.— 1869.  Bailey  <&  Denny,  materialB,  '69, 150;  '70, 
189.— 1871.  O.  J.  Jennings,  materials  and  labor,  '71,  213;  '72,  247.— 1872.  O.  J. 
Jennings,  materials  and  labor,  '73,  350 ;  '74,  i,  226. — 1873.  O.  J.  Jennings,  ma- 


dred^ing, 
319. — lt^5.  Spaulding  &  Bennett,  materials  and  labor,  '75,  i,  319.    William  Hi 


and  dredging,  '79, 1716. 
Defense. 

This  harbor  necessary  for  our  Navy  in  time  of  war,  S.  Doc.  42,  35th  Cong.,  let  Sees. 
Engineers. 
Chief  of  Enginbers. 
Beports,  '66,  i,  7,  ii,  41,  iii,  15, 31 ;  '67, 31 ;  '68,  43, 198, 201 ;  '69,  39, 162 ;  '70, 50, 190 ; 
'71,48,214;  '72.45;  '73,45;  '74, i, 57; '76,1,  109;  '77,1,116;  •78»131;  '79,174. 
BOABD  OF  Enginbbrs.    (See  also  Pkojects.) 

1869.  To  consider  modified  plan  of  breakwater  proposed  by  Colonel  Harwood ; 
recommend:  Ist,  riprap  on  harbor  side  of  the  portion  built;  Wd,  increase  in 
width  of  extension  from  20  feet  to  24  feet ;  3d,  grillage  bottom.    Beport,  '70, 191. 

1870.  To  prepare  plan  and  estimate  for  harbor  improvement;  recommend:  1st, 
reconstruction  of  ** dummy"  crib  for  a  day-beacon;  2d,  construction  of  break- 
water inside  of  former  breakwater  on  plan  proposed  by  Captain  Harwood  (see 
'70,  193-197),  with  slight  modificati<ms ;  3d,  blasting  and  dredging  channel  170 
feet  by  13  feet  from  entrance  to  anchorage,  '71,  214-217. 

(Lientenant-Colonel  Woodruff,  Migor  Mcfitrland,  and  Captain  Harwood.) 
Engutebbs  in  Charge. 
Capt.  W.  G.  WiUiams,  1839,  '66,  iv,  155. 
Capt.  William  Tumbnll,  1855-'56.    Beport,  S.  Doc.  1,  Part  2,  34th  Cong.,  1st  Sess. ; 

extracts  from,  in  S.  Doc.  42^  35th  Cong.,  Ist  Sess. 
Lieutenant-Colonel  Graham,.  1857.    Beport,  S.  Doc.  42,  35th  Cong.,  1st  Bess. 
Capt.  John  A.  Tardy,  1866     Beport,  '66^  iv,  155. 
Colonel  T.  J.  Cram,  1867-'68,  '67. 137, 148, 221. 
M%j.  FrankUn  Harwood,  18^-74.    Beports,  '68, 195;  '69, 147-153,154,156-162; 

'70,  186, 189, 190, 191-193-19S ;  '71,  213;  '72,  246;  '73,  347;  '74,  i,  225. 
Lieut.  Col.  C.  E.  Blunt,  1874-78,  '74,  i,  215.    Beports,  '75,  i,  317;  '76,  ii,  566; 

'77  ii  970. 
M^j.  Walter  McFarLuid,  1878.    Beports,  '78,  1267;  '79, 1715. 
Assistants. 
Mr.  J.  S.  Lawrence,  '66^  iv,  164. 
Capt.  Franklin  Harwood,  '67, 137,221;  '68,  199. 
Mr.  Mifflins,  '6^,  202. 
Estimates. 
By  Board  of  Engineers,  1854,  for  completing  the  work,  $192,600.81;  revised  by  Lien- 
tenant-Colonel Graham  to  $401,818.66,  ».  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Captain  Tardy,  for  crib- work,  $267,130.20,  '66,  iii,  15,31;  for  crib- work,  with 

masonry  superstructure,  $433,977.46,  '66,  iv,  157. 
By  Colonel  Cram,  to  complete  the  work,  $148,584,  '67,  138. 

By  Captain  Harwood,  for  permanent  completion,  $404,500,  '68, 197 :  for  opening  east 
channel  and  for  an  auxiliary  breakwater,  $155,684.78,  '68,  204 ;  for  entire  and 
permanent  completion,  $407,894.10,  '69, 149;  for  entire  and  pennanent  comple- 
tion, $505,213.06,  '70,  188;  for  buttress  cribs,  8  feet  by  30  feet,  $326.93:  10  feet 
by  30  feet,  $367.89,  '69,  159. 
By  Board  of  Engineers,  $331,000,  '71,  216. 
By  Captain  Harwood.  to  complete  project  of  the  Board  of  Engineers,  $306,000,  '72, 

247;  $275,000,  '73,  348;  $100,000,  '74,  i,  226. 
fiy  Lifutenant-Colonei  Blunt,  necessities  of  conmierce  require  $18,000,  '76^  ii,  567; 

to  complete  existing  project,  $31,000,  '77,  ii,  971. 
By  Mnjor  McFarland,  to  complete  existing  project,  ^62,000,  '79,  174, 1717.    Modifi- 
cation proposed  and  recommended  to  meet  present  requirements,  $31,000,  '79, 
1716. 
Financial  Statements. 
8.  Doc.  42,  35th  Cong.,  1st  Sess.,  '67,  138;   '6^,  43,198;   '69,  39,150;   '70,  51,189; 
'71,49;   '72,45,247;   '73,45,46,350;   '74,1,52,226;   '75,1,319;    '76,11,568; 
'77,  i,  116,  u,  971;  '78,  131,1269;  '79. 174. 
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DVHTKIBK  HABBOB,  BT.  T.-Contiiined. 
Operations. 

Early  history  of,  '66^  xv,  155. 

1855-^56.  8  cribs,  30  feet  by  19  feet,  plaoed  In  position ;  five  of  them  ii^ured  by  iu)  *, 
ii\jnry  repaired,  8.  0oc.  42,  35th  Cong.,  Ist  Sees. 

1867-^68.  Repairs  of  pier  connecting  beacon-light  with  mainland,  '68,  43. 

1868-'69.  7  cribs,  210  linear  feet,  of  the  west  pier  carried  away  repair ;  reinforcement 
in  consequence.    The  construction  of  the  new  breakwater  begun,  '69,  39, 148. 

1869-70.  West  pier  finished;  removal  of  old  outer  breakwater;  390  feet  of  uew 
breakwater  constructed,  '70,  50, 193. 

1870-71.  West  pier  repaired  and  reinforced;  removal  of  outer  breakwater  com- 
pleted ;  reconstruction  of  day-beacon  and  building  about  200  feet  of  breakwater 
under  contract,  '71,  213. 

1871-72.  ''Dummy"  and  210  feet  of  breakwater  built ;  repairs  to  west  pier;  dredg- 
ing in  channel  and  approaches  begun,  '72,  45,246. 

1872-73.  360  feet  of  breakwater  completed ;  bar  removed  by  dredging,  mining 
channel  13  feet  deep,  '73,  45, 347. 

1873-74.  2,375  cubic  ysffds  rock  removed ;  8,500  cubic  yards  sand  dredged ;  break- 
water extended  westerly  to  its  edge ;  60  feet  of  substructure  added  to  east  end, 
'74,1,52,225. 

1874-75.  4  cribs,  120  feet,  sunk ;  60  feet  superstructure  built  and  120  feet  of  super- 
structure without  oak  slope  or  deckins,  '75,  i,  57. 

1875-76.  120  feet  superstructure  completed :  7  cribs,  210  feet ;  breakwater  finished; 
total  length,  S28  feet :  4,4G5  cubic  yaros,  mostly  rock,  removed  from  channel, 
•76i  i,  109,  ii,  567. 

1876-77.  Channel  completed  170  feet  wide  13  feet  deep ;  west  pier  repaired,  '77,  i, 
116,  ii,  970. 

1877-^8.  Breakwater  extended  251  feet,  '78, 131, 1268. 

1878-79.  Repairs  to  west  pier;  removal  of  wreck  and  dredging,  '79, 1715, 1716. 
Plijrsical  characteristics. 

'66,  iii,  15,  iv,  155;  '68,  199,205;  '69,  156,162;  '70.  194-196. 
Plaus*    (See  Estimates  and  Projects.) 

By  Colonel  Cram,  various  plans  for  north  j^ier,  basin,  etc.,  '68, 196-205. 

B^  Msgor  Harwood,  for  buttress  cribs  to  reinforce  pier,  '70, 193-197. 

Lieutenant-Colonel  Blunt  considers  tbe  building  of  the  breakwater  to  the  fhli  length 
unnecessary,  '75,  i,  318;  '76^  ii,  567;  '77,  971. 
Projects. 

Original,  for  a  west  pier  and  breakwater  of  crib-work  in  from  8  feet  to  12  feet  of 
water,  '66^  iv,  155. 

By  Board  of  Engineers,  1854,  for  3  distinct  breakwaters^  eastern,  middle,  and  west- 
em,  on  a  line  from  Light-house  Point  to  Batteiy  Point,  in  18  feet  of  water,  '66, 
iv,  155 ;  '67,  221 ;  estimated  cost,  |192,600.81 ;  increased  by  Lieutenant-Colonel 
Graham,  1857,  to  $401,818.66,  8.  Doc.  42,  35th  Cong.,  Ist  Sess. 

By  Captain  Tardy,  1866,  refers  to  former  projects  and  recommends  returning  to  the 
original ;  urges  superstructure  of  masonry ;  estimates  for  wood  superstructure, 
$267,130.20;  for  masonry  superstructure,  $433,977.46,  '66^  iv,  156,157. 

By  Colonel  Cram,  1867,  recommending  Captain  Tardy's  plan,  except  in  preferring 
wood  to  masonry  superstructure;  estimated  cost,  $148,584,  '67,  137, 138,221. 

By  Captain  Harwood,  1868,  for  removal  of  old  outer  breakwater  to  14  feet  depth  of 
wat'Cr,  '68, 43, 196 ;  for  repair  and  reinforcement  of  pier  by  buttress  cribs  on  lake 
side,  '69, 155, 162 ;  for  buttress  cribs  on  land  side  instead  of  lake  side,  '70, 189, 
190;  for  riprap  on  land  side  instead  of  buttress  cribs,  '70,  190. 

By  Board  of  Engineers,  1869,  for  increasing  the  width  of  the  cribs  from  20  feet  to  24 
feet  and  constructing  them  with  griUage  bottoms,  '70,  191. 

By  Board  of  Engineers,  1870,  for  reconstruction  of  ''dummy"  crib  as  a  day-beacon; 
construction  of  2,860  feet  uf  breakwater  and  an  east  pier ;  also  blasting  and 
dredging  in  the  channel  to  13  feet ;  estimated  cost,  $331,000 ;  revised  estimate, 
$275,1)00,  '71,  216 ;  '76,  ii,  567.  Modified  in  1873  to  extension  of  breakwater  180 
feet  west,  '73^  45, 347. 

By  M^jor  McFarland,  1879,  proposed  modifications  of  by  extending  the  breakwater 
510  feet  instead  of  1,109  feet ;  estimated  cost  to  complete,  $31,(^,  '79, 174, 1716. 
Surveys.  • 

1835.  Soundings  by  Lieuts.  T.  S.  Brown  and  G.  Morell,  '68,  203. 

1866.  Under  direction  of  Captain  Tardy,  by  Mr.  Lawrence,  '66,  ii,  41,  iii,  15.  Beport, 
'66,  iv,  155. 

1872.  Under  direction  of  M^jor  Harwood,  '72,  246 

Maps. 
Of  the  harbor,  June  30, 1879  '79, 1716. 

[C.  C] 


RIVEBS  AND  HABBOHS.  189 

DVXBVST  BEACH  AUTD  HAKBORt  MASS.— Improvkmbnt  of. 

Appropriations. 

1836 $5,000.    Actof  Jiay4. 

1878 10,000, '72.  93. 

1873 10,000,  '73,  104. 

Commerce. 

Absence  o^  '6^  ii,  36.    ObstractionB  to.  '72, 947.    Benefit  of  in^roYoment,  '72, 964, 

965.    Petition  of  citizens  praying  for  improyement,  *72,  96d. 
Statistics,  '72,  964. 
Contracts. 
1872.  With  A.  R.  Wright,  fbr  dredging,  at  50  eents  per  cnbio  yard ;  contract  ex- 
tended, '73, 1096. — 1873.  Hngh  Cummiskey,  for  dredging,  at  49  cents  per  onbio 
yard,  '73,  1098. 
Defense. 

Field-works  in  yioinity,  at  Garnet  and  Saqnish  Head,  '66^  ii,  36. 
Enirin^^rs. 
Chikf  of  Enginkebs. 

Reports,  '66i  ii,  35;  '67.  46;  '71, 96;  '72,  93;  '73, 104;  '74,  i,  115. 
Engineers  m  cThabge. 
Col.  J.  G.  Totten,  1836,  '66,  ii,  36. 
MaJ.  G.  H.  MendeU,  1866.    Report,  '66,  ii,  35. 
Capt.  J.  A.  Smith,  1867.    Report,  ^67,  456. 

Lieut.  Col.  George  Thorn,  187^4.    Reports,  '72,  947,963;  '73,  1097;  '74,  ii,  322. 
Assistants. 
G.  B.  Weston,  1866,  '66,  U,  35. 
Sophus  Haagensen,  1871.    Report,  '72,  965. 
Estimates.    (See  also  Protects.) 
By  Major  Mendell,  for  repairs,  ^,000,  '66,  ii,  36. 
By  Bophns  Haagensen,  for  dredging  western  channel,  |66,000  and  $37,600,  '72,  964, 

Financial  Statements. 

'72,  93,947;  '73^  104,1098;  '74,  i,  115,  ii,  383. 
Operations. 

1836.  Rows  of  stakes  driven  and  the  space  inclosed  filled  in  with  brush  and  sea- 
weed, which  served  to  collect  and  retain  the  sand,  '66^  ii.  36. 
1872-73.  2,638  cubic  yards  dredged,  '73,  1098. 
1873-74.  32,020i  cubic  yards  dredged,  '74,  ii,  323. 
Plijrsical  Ciiaracteristics. 

General,  '66,  ii,  36;  '72,  966. 
Plans 
By  Major  MendeU,  for  repairs,  '66^  ii,  36. 

By  Sophus  Haagensen,  for  dredging  western  channel:  Ist,  to  give  a  depth  of  6  feet; 
2d,  to  give  a  depth  of  4  feet,  at  mean  low-water,  '72,  964,966^ 
Projects. 
By  Colonel  Totten,  1836,  for  planting  2  rows  of  stakes,  3  or  4  feet  apart^  and  filling 
the  inclosed  spaces  with  brush  and  sea-weed,  to  collect  and  retain  the  san£ 
'66,  ii,  36. 
By  Lieutenant-Colonel  Thorn,  for  dredging  Miles  Channel  to  a  width  of  200  feet  and 
a  depth  of  8  feet  at  mean  low-water,  together  with  the  preservation  of  the  beaoh, 
at  an  estimated  cost  of  (20,000,  '72,  947,964. 
Surveys. 
1866.  An  examination  by  M%jor  Mendell,  '66,  ii,  35. 

1871.  By  Sophus  Haagensen.    Report,  '72,  965. 

1872.  Under  the  direction  of  Lientenant-Colonel  Thorn,  '73, 1097. 


EAOIiE  HARBOR,  MICH.— ImPROVEMENT  or. 

A  ppropriations. 

I«u6 $65, 000, '68,  89. 

1875 10. 000, '75,  i,  41. 

1876 12,000, '76,  i,  94. 

1878 8,000, '78»  113. 

1879 2,000, '79,  151. 

Total $97,000. 
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EAOIiK  KARBOB,  IVICII.— Continned. 

Commerce. 

Benefita  to  commerce  are  local,  '68,  91 ;  '70,  91.    Inoreafle  of  local  commerce,  '75, 
ii  41,  188.    Reqniiements  of  commerce  aa  to  harbor  of  ref\Dige,  '76,  ii,  3^;  '77, 
847.    Eagle  Harbor  compared  with  Copper  Harbor,  '76^  ii,  3:128.    DiBtanoes  from 
Eagle  Harbor  to  ports  in  yicinity,  '76^  ii,  329.    Reqairements  of  oommeroe  not 
warranting  the  expense  of  a  breakwater,  '77,  98,  847 ;  nor  any  further  improve- 
ment, '78,  1133,  1139.    Average  length  of  season  of  navigation  198  days,  '77, 
850. 
Statistics,  '68,  91;  '70.  91;  '73,  128;  '74,  i,  136;  '75,  i,  188;  '76,  ii,329;  '77,849; 
'78»  1140. 
Contracts* 
1867.  David  Quinn,  removal  of  rock,  at  $58  per  cubic  yard,  '67,  57. — 1869.  George 
W.  To wnsend,  removal  of  rock,  at  $40  per  cubic  vard,  '69, 24, 72.— 1870.  Richard 
Dunbar,  removal  of  rock,  '71,  108.— 1878.  Coll.  P.  McDougall,  boUding  and 
placing  cribs,  $6,542.48,  '79,  1481. 
Abstracts  of  bids,  '68,  90;  '79,  1480. 

Failing  bidders :  David  Quinn,  '69,  24,  73,  75 ;  Richard  Danbar,  '71,  lOa 
Engineers. 
Chief  of  Enoinrers. 
Reports,  '66,  ui,  8;  '67,  20;  '6^,  ^;  '69,  24 ;  '70^  33;  '71,  31;  '72,  30;  '79,  31; 
'74,  i,  36;  '75,  i,  41;  '76^  i,  94;  '77,  98;  '78^  112;  '79,  151. 
Engineers  in  Cuarob. 
Maj.  W.  F.  Raynolds,  '66,  ii,  41.    Report  and  estimate,  '66^  iv,  83. 
MaJ.  J.  B.  Wheeler,  1867-70.  '67,  20.    Reports,  '68,  92;  '69,  71,  73. 
Capt.  J.  W.  Cnyler,  1870.    femporarily  in  charge,  '70^  33. 
Maj.  D.  C.  Houston,  1870-73.    Reports,  '70,  91;  '71, 108;  '72,  113. 
HaJ.  F.  U.  Farquhar,  1873-^75.    Reports,  '73,  137 ;  '74,  i,  135. 
Maj.  H.  M.  Robert,  1875-*—.    Reports,  '75,  i,  187;  '76,  ii,  323;  '77,  846;  '78, 
1133;  '79,  1480. 

Henry  Bacon,  '67,  20,  60.    Reports,  '68,  89,  93 ;  '69,  75.    Resigned,  '69,  71. 
Capt.  J.  W.  Cuyler,  '69,  71. 

Louis  T.  Schermerhom,  C.  E.,  in  local  charge  from  March,  1875,  to  completion 
of  work  in  1879,  •78»  1133.    Reporte,  '76,  ii,  323;  '77,  845,  851;  '78,  11^;  '79, 
1481. 
Overseers:  J.  F.  Huston,  '77,  849;  '78,  1140;  Charles L.  Tuner,  1879. 
Estimates.    (For  details  see  Projects.) 
History  of  estimates,  '74,  i,  135 ;  '77,  845. 
Estimate  of  October,  1866,  by  Mi^or  Raynolds  (rock,  at  $81  per  cubic  yaid), 

$191,189,  '66^  iv,  84.    For  channel  of  14  feet  depth,  '67.  256. 
By  Major  Wheeler  (rock,  at  $58  per  cubic  yard),  channel  80  feet  wide,  $184,024,  '68, 
28 ;  or  for  channel  130  feet  wide,  $261,294,  '68, 28.    (Bacon's  estimate,  $237,321.12, 
'68,  92.) 
Revised  by  Major  Farqnhar  (rock,  at  $50  per  cubic  yard)  ($231,570.64  +  amount  ex- 
pended, $41,792.72),  ^3,362,  '74,  i,  136;  '77,  845. 
Revised  by  Major  Robert  on  basis  of  rock  work  done  (channel  130  feet  wide),  $58 
and  $40  per  cubic  yard  by  contract,  and  $10.83  per  cubic  yard  by  hired  labor, 
with  guiding  cribs  instead  of  breakwater,  $97,000,  '77,  98,  845.    Estimate  for 
guiding  cribs,  '77,  848,  849;  '78,  1139.    For  dredging,  '77,  848. 
Expenditures.    (See  Financial  Statements.) 
$15,660  paid  to  Quinn,  '69,  75.    $19,666  paid  to  Townsend.  '70,  91.    Statement  of 
expenditures  under  Major  Robert  for  rock  work  by  hirea  labor,  '78,  1138w    Cost 
of  guiding  cribs  by  contract,  $6,542.48,  '79,  1481. 
Financial  statements. 
•67,  21;  '68,  28;  '69,  24;  '70,  34,  91;  '71,  31;  '72,30,  113;  '73,  31,  137;  '74,  i,  36, 
136;  '75,  i,  41,  188;  '76,  i,  94,  ii,  330;  '77,  96,  845;  '78»  113,  1133;  '79,  151, 
1480. 

Operations. 

History  of,  '74,  i,  135.    Proposals  opened  June  20,  1867 ;  all  bids  rejected  and  new 

called  for,  '67,  21. 
1867-»68.  Contract  with  David  Quinn,  of  Chicago  (August  10,  1867),  for  removal  of 


1868-'69.  Readvertised  October,  1868,  '69,  75.  Contract  with  Gteorge  W.  TownsencL 
of  Boston  (January  26, 1869),  at  $40  per  cubic  yard.  During  season  he  removed 
546i  cubic  yards,  '70,  91,  33.  FaUed,  '70,  34.  Application  for  extension  of 
time  refused,  '70,  91.    (See  Contracts.) 


RIVERS   AND   HABBORS.  101 

EAGIiE  HARBOR,  MICH.— Continued. 

Opepations— Continued. 
1869-70.  640^  cubic  yards  removed  to  date,  as  per  reports,  '68,  28,  91 ;  '70,  91.   Sui- 

vey  of  March,  18^0,  showed  that  but  470  cubic  yards  had  been  removed,  '70, 9!. 
1870-71.  Contract  entered  into  with  Richard  Dunbar,  of  Washington,  D.  C,  who 

failed  to  do  anything,  '71,  31,  108.    Operations  abandoned  to  await  result  of 

work  at  Hell  Gate,  N.  Y.,  '71,  108;  '73,  137. 
l871-72-'73-'74.  No  operations,  '72,  113;  '73,  31. 

1875.  Project  approved  for  work  by  hired  labor ;  plant  purchased;  drilling  com- 
menced from  platform  July  15;  blasting  began  August  13 ;  work  suspended  Oc- 
tober 30,  '76.  ii,  325,  327.  Description  of  methods,  '76,  ii,  323.  Results  and 
deductions  therefrom,  '76,  ii,  326. 

1876.  Operations  recommenced  June  6,  '76^  ii,  380.  Results  and  deductions,  '77, 
846. 

1877.  DrilUng  and  blasting  renewed  Hay  24.  Dredging  began  June  26,  and  re- 
moved 3,000  cubic  yards  of  broken  rock  and  200  cubic yardB  of  bowlders.  Total 
rock  removed  by  dredging  and  by  hoisting  scow  (to  depth  of  14  feet  below  low- 
water  of  1868,  channef  iS)  feet  wide)  under  last  project,  3,350  cubic  yards,  or 
5,964  scow  measurement.  Total  expenditures  under  project  to  date,  |42,940.13. 
Gross  cost  per  yard  in  place,  $12.82 ;  scow  measurement,  $7.20.  Nett  cost  (ex- 
cluding office  expenses  and  market  value  of  plant  at  close  of  work)  per  yard  in 
place,  $10.83;  scow  measurement,  $6.08,  '78,  112,  1137,  1139.  Range  lights 
erected  by  United  States  Light-House  Board,  '78,  1139. 

1879.  Three  guiding  cribs  placed,  one  on  east  side  and  one  on  west  side  of  the  exca- 
vation.   Sunk  through  ice;  works  closed,  '79,  1480.    List  of  materials  used, 
'79,  1481.    Result  of  operations  a  channel  holding  14  feet  for  a  width  of  130 
feet,  '79,  1481. 
PliTftical  Cliaracteristtcs. 

Of  harbor,  '66^  iv,  82;  '68,  89;  '77,  847.    Difference  between  wat«r  levels  of  1865 
and  1868  of  1  foot,  '68,  93 ;  of  18H8  and  1876,  '77,  849.    General  description,  '76, 
ii,  323.    Length  of  season  of  navigation  196  days,  '77,  850. 
Projects. 

History  of,  '74,  i,  135. 

Original,  by  Major  Raynolds,  removal  of  rock  on  bar  to  14  feet  water^  260  feet  by 
130  leet ;  1,803  cubic  yards  of  excavation,  at  $81,  and  $1,290  feet  of  crib  pier  15 
feet  wide ;  estimated  cost,  $191,189,  '66,  iii,  9,  iv,  83,  84 ;  '67,  256 ;  '68,  27 ;  or 
to  admit  vessels  drawing  14  feet  (depth  of  channel  16  feet)  would  treble  excava- 
tion, at  additional  expense  of  $292,032,  '67,  256. 

Revised  bv  Mqjor  Wheeler,  for  a  breakwater  with  channel  130  feet  wide  and  14  feet 
deep  (3,372  cubic  yards,  at  an  estimated  cost  of  $195,588).  For  an  80-foot  chan- 
nel and  breakwater,  $184,024.72 ;  for  a  channel  130  feet  wide  and  breakwater, 
1237,321.12  '68,  92.    (Bacon's  estimate,  '68,  90,  93. ) 

By  Maj.  D.  C.  Houston,  for  120-foot  channel,  $215,000,  '70,  91. 

By  Maj.  F.  U.  Farquhar,  1873,  for  a  130-foot  channel  and  20-foot  breakwater,  by 
hired  labor,  $248,000,  '73,  137. 

Revised  in  1874  (2,843  cubic  yards  of  rock  work  by  hired  labor,  at  $50,  to  complete) 
and  a  30-foot  breakwater,  $231,570,  -{-  amount  expended,  $41,792.72=  $273,362.36, 
'74,  i,  35:  '77,  845. 

By  Mi^.  H.  M.  Bobert,  guiding  cribs  inst-ead  of  breakwater,  reducing  total  estimate 
$176,362,  and  at  a  total  cost  for  the  whole  work  of  $97,000,  '76^  li,  328;  '77,  98, 
845,  848.    [Completed  at  cost  of  $93,000.  ] 
Surveys* 

By  United  States  Lake  Survey  in  1855,  '66,  iv,  82.  First  project  made  on  this  sur- 
vey. 

By  Henry  Bacon,  through  ice,  January,  1868,  '68^  27,  89,  93. 

By  Henry  Bacon,  December,  1868,  '69,  76. 

By  Henry  Bacon,  March,  1870,  '70,  91. 

By  L.  Y.  Schermerhom,  February,  1876,  '77, 845.  Meteorological  observations,  '76^ 
11,329. 

Maps  Ain>  Sketches. 
'76^  u,  328;  '78,  1138. 

[8.  0.  L.  P.] 
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Appropriations. 

1873 125,000, '73,  85,  939;  '74,1,95;  '77,349. 

1875 12,000, '75,  i,  102;  '77,  i,  249. 
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187H $10,000,  '78,56,416. 

1879 3,500,  '79,  63,  3d9. 

Total  to  1879 |50,500,  '79,  389. 

Commerce. 

Statistics,  '72,  814;  '77,  249;  '78,  416;  '79,  388. 
Contracts. 
1877.  John  Saterlee,  dredging,  rook  catting,  and  building  dikes,  '77,  249,  260. 
Abstract  of  contracts,  '77,  814. 
Abstract  of  bids,  '77,  250. 
Engineers. 
Chief  of  Engineers. 
Reports,  '71,  83;  '73,  85;  '74,  i,  95;  '75,  i,  102,  '76,1,56;  '77,60;  '75.1, 102; '76, 
i,  56;  '77,  50;  '78,  56;  '79,  63. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  187^77.    Reports,  '72,  812,  814 ;  '73,  939 ;  '74,  ii,  166; 

•75,  ii,  221,  '76^  i,  249. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  223.    Report,  '77,  249. 
Lieut.  Col.  John  Newton,  1878-'—.    Reports,  'IB,  416 ;  '79,  388. 
Assistant. 
Capt.  James  Mercur,  '78,  416. 
Estimates.    (See  Plans  and  Projects.) 
Eieyisiatlon. 
Commissioners  appointed  by  the  State  of  New  York  to  condemn  and  parcbase  land 
eo  that  the  improvement  could  be  made,  *74,  i,  95,  ii,  166. 
Operations. 
1872-7^74-'75-76.  Operations  delayed  owing  to  difficulties  in  obtaining  the  right 
of  way  across  certain  lands,  '73,  85, 939 ;  '74,  i,  95;  '75,  i,  102,  ii,  221 ;  '76,  i,  249. 
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RefBrencfli. 


>77,249. 
'78,418. 
*79,(I3,388. 


Physical  Cliaracteristics. 

FaUy  described,  '72,  812,  813. 
Pians. 

By  Lieutenant-Colonel  Newton,  1872,  for  a  tidal  reservoir,  dredging,  diking,  and 
revetting  for  a  9-foot  channel  at  mean  low- water ;  estimated  cost,  $1,646,000. 
For  an  11-foot  channel  at  mean  high- water ;  estimated  cost,  $731,000.  For  slack- 
water  navigation,  affording  7  feet  draught,  |300,000,  '72,  813. 
Projects. 
By  Lieutenant- Colonel  Newton,  1872,  for  purchase  of  site  for  basin  and  dredging, 
diking,  and  revetting,  to  afford  a  narrow  channel  at  mean  high- water;  esti- 
mated cost,  $136,505,^72,  815;  '73,  939;  '77,  249. 
Surreys. 
Under  Lieutenant-Colonel  Newton,  '71,  83,  by  Julius  H.  Striedinger.    Report,  '72, 
812.    Additional  progress,  '73,  85. 


EAST  RITEB,  HT.  T.—Improyemxnt  of. 
(Including  Hsll  Gate,  Battery  Diamond  and  Coenties  Reefs.) 

Appropriations. 

1852,  for  Hell  Gate $20,000,  '661  Ui,  29. 

1868  (allotment)  for  East  River 85, 000,  '68,  66;  '69,  55,  388. 

1869  (allotment)  for  East  River 178, 200,  '63,  56 ;  '70,  435. 

1870,  for  East  River  and  Hell  Gate 260,000,  '70,  74,  435. 

1871,  for  East  River  and  Hell  Gate 250,000,  '71,  82;  '77,  230. 
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18r2,  for  East  River  and  Hell  Gate $225, 000,  '72,  80 ;  '77,  230. 

1873,  for  East  River  and  Hell  Gate 225,000,  '73,  85;  '77,  230. 

1874,  for  East  River  and  Hell  Gate 225,000,  '74, 1,  95,  ii.  165. 

1875,  for  East  River  and  Hell  Gate 250,000,  '75,  i,  101,  li,  203. 

1876,  for  East  River  and  Hell  Gate 250,000,  '76,  i,  55;  '78»  413. 

1878,  for  East  River  and  Hell  Gate 350,000,  '78,  55,  413. 

1879,  for  East  River  and  Hell  Gate 250, 000,  '79,  62,  376. 

Total  to  1879 $2,558,200. 

Statements  of  appropriations,  '74,  ii,  164;  '77,  230 ;  '78,  413;  '79,  376. 

Injurious  effect  of  limited  appropriations,  '68»  729,  745;  '74,  li,  161. 
Commerce. 

Danfi^er  and  difficnlty  in  passing  Hell  Gate,  '68,  730,  731. 

Amount  of  commerce  benefited  by  improvement,  '77,  '230. 
Contracts. 

1869.  J.  D.  Shelbonme,  for  removing  Frying  Pan  and  Pot  Rock ;  unsatisfactory 

Progress  made  by,  '69,  55,  388.    Contract  expired  bv  lin  itation,  with  no  work, 
one,  '70,  74,  434,  438.    Maillefert  <&  Co.,  for  removal  of  Pot  Rock,  Way's  Reef, 
and  Shelldrake  Rock,  '69,  55,  388.    Contract  expired  by  limitation,  with  small 
amount  of  work  done,  '70,  434^  439. — 1876.  E.  R.  Seward,  for  the  removal  of 
24,000  tons  of  broken  rock  at  Hallet's  Point,  '77,  49,  227.    Extended  aud  com- 
pleted, '78,  55,  413.— 1878.  Atlantic  Dredging  Company,  for  removing  25,000 
tons  of  broken  rock  at  Hallet's  Point,  '78,  55,  413.    Completed,  '79,  61.-1879. 
Atlantic  Dredging  Company,  for  removing  25,000  tons  of  broken  rock  at  Hallet's- 
Point,  '79,  61,  377. 
Abstracts  of  bids,  '69,  391 ;  '71,  726;  '77,  231 ;  '78,  414  ;  '79,  377. 
Abstracts  of  contracts,  '77,  231^  '78,  414;  '79,  377. 
Documeuts*    (Not  published  m  reports.) 

H.  Doc.  90,  39th  Cong.,  2d  Sess.,  '67,  17,  44;  '68,  733. 
Enininoers. 
Chibf  of  Engineers. 
Reports,  '66,  i,  7,  ii,  41,  iii,  29;  '67,  17,  44 ;  '68»  65,  726,  729,  742;  '69.  55 ;  '70,  73;- 
•71,  82;  '72,  79;  '73,  84 ;  '74,  i,  94;  '75.  i,  100;  '76,  i,  54;  '77,  49,  231;  '78,  55; 
'79,  61. 
Board  of  Engineers. 
1856.  (Advisory  Council  to  New  York  Harbor  Commission.)    Recommend  the  re- 
moval of  Pot  Rock,  Frying  Pan,  Way's  Reef,  and  a  part  of  Hallet's  Point,  with- 
other  minor  rocks ;  the  closing  of  small  channel  between  Bread  and  Cheese  and. 
head  of  Blackwell  Island ;  the  construction  of  stone  piers  on  Hog's  Back,  Grid- 
iron, and  Bread  and  Cheese,  and  a  beacon  on  Rylander's  Reef,  '68,  65,  73i3. 
(Colonel  Totten,  Chief  of  Engineers;  Superintendent  Bache,  U.  S.  C.  S. ;  Com«- 
mander  Davis,  U.  S.  N.) 
Engineers  in  Charge. 

E.  Merrian,  1851-^53,  '6^,  732,  733. 

Maj.  W.  D.  Eraser,  1853-'S^,  '68,  727,  732. 

Lient.  Col.  J.  Newton.    Reports,  '68,  727,  730,  742;  '69,  388,  390,  391 ;  '70,  433; 

•71,  723;  '72,  802;  '73,  934;  '74.  ii,  160;  '75,  ii,  200;  '7^  i,  238;  '77,  227,  231,, 

232;  '78,412;  '79,375, 
Capt.  J.  Mercur,  temporarily  in  charge,  1877,  '77,  48,  227. 
Assistants.    (See  also  Surveys.) 
Lieutenant  Bartlett,  '68,  732. 
W.  Preuss,  '72.  803 ;  '77,  238. 

F.  Sylvester,  '72,  803. 

Lieut.  W.  H.  Heuer,  '73,  936 ;  '77,  227.    Reports,  '75,  ii,  203 ;  '76,  i,  238. 
Capt.  J.  Mercur,  '77,  227,  237 ;  '79,  60.    Report,  '79,  m,  377. 
J.  H.  Striedinger,  '74,  ii,  164;  '77,  236.    Reports,  '75,  ii,  208;  '76,  i,  239;  '77,  227.. 
B.  Boyle,  '77,  238. 
A.  Doerflinger,  '77,  238, 
M.  A.  Lacy,  '77,  238. 
R.  Stone,  '79,  375,    Report,  '79,  382. 
Estimates. 
Maj.  W.  D.  Eraser,  1853,  for  the  removal  of  rocks  in  Hell  Gate,  at  $1.14  per  cubic 

foot,  '68,  733,  738. 
Lieatenant-Colonel  Newton,  1867,  for  removal  of  rock  at  Hell  Oate  (see  Plans  and 
Projects) :  1st  plan,  to  a  depth  of  25  feet,  $5,008,580,  or  to  depth  of  26  feet, 
$5,723,129,  '68,  738,  741 ;  '70,  437;  2d  plan,  to  a  depth  of  25  feet,  $7,737,974,  or 
tf  a  depth  of  26  feet,  $8,692,645,  '68,  741;  '70,  437;  '74,  ii,  164;  3d  plan,  to  a 
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depth  of  25  feet,  $2,674,930,  or  to  a  depth  of  26  feet,  $2,877,000,  '68,  730, 741: 
•70,  438. 

Lieutenant-Colonel  Newton,  1870.  revised  estimate,  from  experience  gained :  Ut  pUuif 
to  depth  of  25  fee^,  $3,000,000;  2d  plan,  to  depth  of  25  feet,  $4,100,000;  3d 
plan,  to  depth  of  25  feet,  $2,070,000^  '70,  438. 

Lieutenant-Colonel  Newton,  1874,  revising  previous  2d  plan,  to  depth  of  26  feet, 
$4,689,820,  '74,  ii,  164;  '75,  ii,  202;  '76,  i,  243. 

Lieutenant-Colonel  Newton,  1(568,  for  removing  reefs  at  mouth  of  East  River:  Bat- 
tery Reef  to  depth  of  24  feet,  $14,245;  Diamond  Reef  to  depth  of  22i  feet, 
$185,125;  Diamond  Reef  to  deptU  of  24  feet,  $309,400;  Coenties  Reef  to  depth 
of  22i  feet,  $100,000,  or  to  depth  of  24  feet,  $139,000,  '68,  66,  745;  '74,  ii,  164; 
•76^  i,  243. 

1879.  For  completion  of  existing  project,  $2,615,078,  '79,  376. 
Fiuaoclal  Statements. 

'69,  56,  3«9;  '70,  74,  435;  '71,  82;  '72,  80;  '73,  85;  '74,  i,  95;  '75,  ii,  202;  '76^  i, 
55,  243;  '77,  50,  230;  '78»  55,  414;  '79,  62,  376. 

Operations* 

1851-^52.  Efforts  to  remove  rocks  in  Hell  Gate,  hy  surface  blaats,  '68^  732, 

1869-70.  Work  began  under  project  of  Lieutenant-Colonel  Newton ;  1,621  cubic 
yards  rock  removed  from  Way's  Reef  and  220  cubic  yards  from  Shelldrakerock; 
unsatisfactory  results  from  contracts;  completion  by  hired  labor  of  coffer-dam 
at  Hallet's  Point,  and  removal  of  4,841  cubic  yards  rock  Irom  shaft;  also  con- 
struction of  drilling  scow  for  the  removal  of  channel  rocks.  Valuable  f  xperi- 
ence  gained  by  operations,  '70,  73,  434,  437,  439.  440. 

1870-71.  Completion  by  hired  labor  of  shaft  at  Hallet's  Point  and  709  linear  feet  of 
tunnels,  with  182  linear  feet  of  galleries,  removing  8,306  cubic  yrj*dB  of  rock, 
'71,  82,  727.  Operations  of  steam  drilling  scow  by  hired  labor  at  Diamond  and 
Coenties  Reefs,  '71,  725. 

1871-72.  Construction  at  Hallet's  Point  by  hired  labor  of  1,653  linear  feet  of  tan- 
nels  and  653f  linear  feet  of  galleries,  removing  8,293  cubic  yards  of  rock.  The 
removal  of  6,119  cubic  yards  of  rock  from  Diamond  and  Coenties  Reefs  by  aid 
of  the  steam  drilling  scow.  Commencement  of  operations  by  drilling  scow  at 
Frying  Pan  Rock.    Success  of  drilling  scow,  '72,  80,  803,  805. 

1872-^73.  At  Hallet's  Point  2,731  linear  feet  of  tunnels  and  galleries  driven,  remov- 
ing  9,554  cubic  yards  of  rock,  '73,  84,  934.  211  cubic  yards  of  rocks  dredged 
from  Diamond  Reef;  operations  of  drilling  scow  on  l^Yying  Pan  and  Pot  Rock; 
results  from  drilling  experience,  '73,  84.  935,  937. 

1873-74.  At  Hallet's  Point  896  linear  feet  or  tunnels  and  galleries  driven,  removing 
4,648  cubic  yards  of  rock.  At  Coenties  Reef  2,805  cubic  yards  rock  removed. 
Work  suspended  after  November,  1873,  for  lack  of  funds,  '74,  i,  94,  ii,  160. 

1874-75.  Completion  of  tunnels  and  galleries  at  Hallet^s  Point  by  driving  C45  linear 
feet,  removing  13,838  cubic  yards  of  rock.  Removal  of  3,029  cubic  yards  rock 
from  Way's  Reef,  completing  work  thereat ;  654  cubic  yards  from  Coeiities  Reef, 
and  413  cubic  yards  from  Diamond  Reef.  Shaft  on  Flood  Rock  began.  Re- 
moval by  dredging  of  1^0  cubic  yards  from  piers  and  abutments  of  old  bridge 
(114th  street),  Harlem  River,  '75,  i,  101,  ii,  204. 

1875-76.  At  Hallet's  Point  drilling  roof  and  piers  for  final  blast.  At  Flood  Rock 
two  shafts  sunk  to  depth  of  51  and  32  feet,  removing  1,462  cubic  yards  rock,  '76, 
i,  54.  238.  Operations  of  drilling  scow.  Completion  of  the  removal  of  Coenties 
Reef  to  a  low- water  depth  of  25^  feet.  At  Diamond  Reef  972  cubic  yards  of 
rock  removed,  '76,  i,  54,  239. 

1876-77.  At  Hal  let's  Point  completion  of  mining  operation  and  successful  explosion 
of  mine  September  24, 1876.  Removal  by  contract  of  14,055  tons  of  broken  rock. 
At  Flood  Rock  1,772  cubic  yards  of  rock  removed.  Operations  of  drilling  scow ; 
916  cubic  yards  rock  removed  from  Diamond  Reef;  small  amount  of  work  done 
for  lack  of  appropriations,  '77,  49,  227,  231. 

1877-78.  At  Hallet's  Point  23,258  tons  of  broken  rock  removed  by  contract.  Ope- 
rations elsewhere  suspended  for  lack  of  funds,  '78,  55,  413. 

1878-79.  At  Hallet's  Point  19,706  tons  rock  removed  by  contract.  At  Flood  Rock 
(work  having  been  suspended  since  January,  1876)  1,307  linear  feet  of  gallerieH 
driven,  removing  5,115  cubic  yards  of  rock.  Way's  Reef  removed  to  a  depth  of 
26  feet.  Coenties  Reef  removed  to  a  depth  of  25^  feet.  Operations  of  the  steam 
drilling  scow.  Drilling  at  Diamond  Reef.  Shelldrake,  and  Frying  Pan  Rooks. 
Removal  of  519  cubic  yards  from  Diamona  Reef,  '79,  61,  62,  377,  378. 
Physical  Cliaracteristics. 

Formution  of  Battery  Reef,  '68,  742.  Area  covered  by,  '68,  744.  Area  covered  by 
Hell  Gate  Reefs,  '68,  739.    Formation  of  rook  at  Hallet's  Point,  '71, 724.   Leak- 
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age  in  tunnels  at,  '71,  725.    Velocity  of  currents  at  Hell  Gate,  '68,  736 ;  '72, 
8& ;  '75,  ii,  208.    Tides,  rise  and  fall  of,  '75,  ii,  206.    Physical  effect  of  Hallet^a 
Point  blast,  '77,  233. 
Plaas. 

By  Lieutenant  Davis,  U.  S.  N.,  1848,  for  removal  of  Pot  Rock,  Frying  Pan  and 
Wavs  Reef,  with  the  removal  of  rocks  from  the  middle  channel,  i.  ^.,  Little 
Mill  and  Flood  Rock,  and  the  construction  of  fender  piers  on  Hog's  Back,  Grid- 
iron, and  Bread  and  Cheese  Rocks.  '68;  731. 

By  Lieutenant  Porter,  U.  S.  N.,  1848,  lavors  the  above  except  the  removal  of  rocks 
in  middle  channel,  and  suggestingthat  they  be  covered  with  fender  docks ;  also 
the  removal  of  a  part  of  Uallet's  Point  and  various  small  rocks  below,  '68,  731. 

By  M.  Maillefert,  1851-'&3,  for  the  removal  of  rock  in  Hell  Gate  by  surfivce  blasts, 
'68^  732,  733. 

By  advisory  board.  1856.    (See  Board  of  Engineers.) 

By  Lieutenant-Colonel  Newton,  1467,  for  the  improvement  of  navigation  through 
Hell  Gate  by  three  plans,  to  wit :  1st,  by  the  removal,  to  a  mean  low-water  depth 
of  25  to  26  feet.  Pot  Rock,  Frying  Pan,  Way's  Reef,  Shelldrake,  and  Heeltap,  with 
rocks  off  Negro  Point,  Scaly  Rock,  and  Hallet's  Point ;  with  sea-walls  on  Hen 
and  Chickens,  Flood  Rock,  Gridiron,  and  Hog  Back,  Holmes  Rock,  Great  and 
Little  Mill  Rock,  Bread  and  Cheese,  and  Ry lander's  Reof.  Time  remili-ed  for 
completion,  six  years,  at  estimated  cost  for  channel,  25  feet,  ^,008,080 ;  fur  26- 
foot  channel,  |5,723,129,  '68^  738,  741.  Revised,  1870,  to  $4,100,000,  '70,  438. 
2d  (see  Projects).  3d,  by  the  removal  of  Pot  Rock,  Frying  Pau,  Way's  Reef, 
Shelldrake,  Heeltap,  Scaly  Rock,  aud  part  of  Hallet's  Point,  with  s^a-walls 
along  Hen  and  Chickens,  Flood  Rook,  and  Gridiron,  at  estimated  cost,  to  a 
depth  of  25  feet,  $2,674,930 ;  to  a  depth  of  26  feet,  $2,877,000,  '68,  65,  730.  This 
plan  recommended  by  Chief  of  Enjtineers  for  commencement  of  work,  but  sub- 
sequently became  expanded  to  second  plan  (see  Projects),  '68,  730 ;  '70,  438 ; 
'72,803;  '75,  ii,  202. 

Plan  for  passing  obstruction  at  Hell  Gate  by  canal  through  Astoria,  1870.    The 
project  for  tne  removal  of  rock  in  channels  considered  preferable,  '70,  436. 
Private  and  Corporate  Work. 

1861-^63.  Partial  removal  of  Coenties  Reef  by  New  York  City,  '68,  744. 

1870.  Construction  of  sea-wall  at  head  of  Biackwell's  Island  by  commissioners  of 
public  charities,  '70,  437. ' 
Projects. 

By  Lieutenant-Colonel  Newton,  second  plan,  1867,  for  improving  navigation  through 
Hell  Gate  to  a  mean  low-water  depth  of  25  to  26  feet.  Pot  Rock,  Fryiug  Pun, 
Way's  Reef.  Shelldrake,  Heeltap,  wiljh  rook  off  Negro  Point,  ^caly  Rock,  Hal- 
let's  Point,  Negro  Head,  Flood  Rock,  Hen  and  Chickens,  aud  the  Gridiron,  with 
sea-walls  on  Hog's  Back  and  Holmes  Rock,  Great  and  Little  Mill  Rocks,  Brea<l 
and  Cheese,  and  Rylander's  Reef.  Operations  to  require  ten  years,  at  estimaf  rd 
cost  for  channel  25  feet  in  depth,  $7,7:{7,974;  for  channel  26  feet  deep,  $^,692,645, 
•68,  65,  741. 

Foregoing  project  modified,  1870,  by  omission  of  sea  walls,  and  revised  by  the  expe- 
rience of  recent  operations.  The  larger  rocks,  such  as  Hallet's  Point,  Flood, 
and  Middle  Rock,  to  be  removed  by  tunneling,  and  the  lesser  rocks  by  use  of 
steam-drilling  scow;  estimated  cost  to  depth  of  26  feet,  $4,689,820, '70,  437: 
'71,  725;  '72,  803 ;  '74,  ii,  164 ;  '75,  ii,  202 ;  '76,  i,  243. 

By  Lieut.  Col.  J.  Newton,  1868,  for  the  removal  of  Battery,  Diamond,  and  Coenties 
Reefs  to  mean  low-water  depth  of  24  feet,  by  drilling,  blasting,  and  dredging, 
at  estimated  cost  of  $449,300,  '68,  742,  745;  '74,  ii,  164 ;  '76,  i,  243. 
Sarveys. 

A-T  HelXi  Ga.te  ' 
1848.  By  Lieutenant  Davis,  U.  8.  N.,  '68,  730. 
1853.  By  M^or  Fraser,  '68,  733. 
1856.  By  Lieutenant  Craven,  '68,  729,  734. 
1866-'79.  By  Lieutenant-Colonel  Newton,  '66,  iii,  29;  '67  41;  '69,  55,  389;  '72, 

803 ;  '78,  55. 
1867.  By  Lieutenant-Colonel  Newton,  of  Diamond,  Battery,  and  Coenties  Reefs, 
'68,  742,  745. 

Sketch  of  plan  of  shaft  and  tunnels  at  Hallet's  Point,  '72,  803;  '73,  936;  '74,  ii, 
163;  '75,  ii,  201.  Sketch  showing  Way's  Reef,  '75,  ii,  210.  Map  of  Hell  Gate 
and  vicinity,  '79,  376.  Progress  sketch  of  Flood  Rock,  showing  condition  of 
the  excavation,  '79,  378. 

[L.  Y.  S.] 
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ECHO  HARBOR  (New  Rocbelle),  BT.  T.— Iuproybmsnt  of. 
Appropriations. 

Itf/d $10, 000,  »78,  57,  720. 

1879 3, 000,  *79,  63,  S90. 

Total $13,000 

Commerce. 

Statistics,  'Ve.  i,  266;  '78,-420;  '79,  389. 
Contracts. 

lr^7H.  Thomas  A.  Scott,  removing  Start  Rook  to  7  feet,  $6,125,  '79,  390. 

Abstracts  of  bids,  '79,  390. 
En§rineers. 

CUIEF  OF  EXGINRERS. 

lieports,  '76,  i,  57 ;  '78.  57 ;  '79,  63. 
Enginker  in  Charge. 
Lieut.  Col.  Jolm  Newton,  1875  to .    Reports,  '76,  I,  263;  '78,  420;  '79.389. 

Ass  1 8TANTS 

Julius  H.  Striedinger,  '76,  i,  265. 
A.  Doerflinger,  '76,  i,  264. 
Estimates. 
By  Lieutenant-Colonel  Newton,  for  removal  of  Sheep's  Head  Rook  and  Start  Boolu, 
$38,955.3».    For  the  removal  of  Long  Rock,  $37,696  additional,  '76,  i,  265.   To 
complete  existing  project,  $25,955.38,  '79,  390. 
Financial  Statements. 

'78,  57,  420 ;  '79,  63,  390. 
Operations. 

Kemoval  of  Start  Rock,  by  contract  in  progress,  '79,  63,  389. 
Physical  Characteristics. 

General  description  of,  '76,  i,  263-265. 
Plans.    (See  Estimates.) 
Projects. 
By  Lieutenant-Colonel  Newton,  for  the  removal  of  Sheep's  Head  and  Start  Rocks, 
'76,  i,  264;  '78,  420;  '79,  389. 
Surveys. 
1875.  By  J.  H.  Striedinger  and  A.  Doerflinger,  nnder  direction  of  Lieutenant- 
Colonel  Newton.    Report,  '76,  i,  263. 


EDENTON  HARBOR,  N.  C.—Improvement  of. 

Appropriations. 

1878 $4, 000, '78,  175 ;  •79,69a 

1879 1,000,  '79,  92,  696. 

Total  to  1879 $5, 000,'79,  696. 

Commerce. 

Requirements,  '76,  i,  359. 
STATISTICS,  '73,  857,  858;  '79,  698. 
Contracts. 
1878.  G.  H.  Ferris,  dredging^t  15  cents  per  cubic  yard,  '79,  607. 
Abstracts  of  contracts,  '79,  o97. 
Abstracts  of  bids,  *79,  697. 
En§rineers. 
Chief  of  Engineers.  • 

Reports,  '73,  79;  '76,  i,  68;  '78,  175;  '79,  91. 
Engineers  in  Charge. 
Mai.  W.  P.  Craighill,  1872.    Report,  '73,  854. 
S.  T.  Abert.  U.  8.  C.  E.,  1875.    Report,  '76,  i,  358. 
Capt.  Charles  B.  Phillips,  1879.    Report,  '79,  696. 
Assistant. 
George  H.  ElUott.    Reports,  '73,  856;  '79,  697. 
Estimates. 
By  George  H.  Elliott,  1872,  for  dredging  channel,  100  feet  by  9  £set,  from  the 

wharves  to  deep  water  in  the  bay,  $10,000,  '73,  855,  857. 
By  S.  T.  Abert,  1875,  for  dredging  channel,  2,500  feet  to  2,600  feet  by  100  feet  by  9 
feet,  and  deepening  the  approach  to  the  wharves,  $12,650,  '76,  i,  360. 


RIVERS  AND   HARBORS.  1i)7 

EDENTOBr  HARBOR,  BT.  €.— Coniinued. 
Finaoclal  Slateinents. 

•79,  92,  697. 
Operations. 

1878-^79.  Channel  850  yards  long,  100  feet  wide,  and  9  feet  deep,  dredged ;  21,360 
enbic  yards  removed ;  dredging  a  taming  basin  begun,  '79,  91,  696,  697. 
Fbysical  Cbaractertsttcs. 

General  description,  '78,  857 ;  '76,  i,  358,  359. 
Projects* 
By  S.  T.  Abert,  1875,  for  dredging  channel,  850  yards  by  100  feet  by  9  feet,  and  » 
taming  basin  at  wharves  lor  steaaiers ;  estimated  cost,  $12,650,  '79,  91,  696. 
SHi'vevs* 
1872.  Under  direction  of  M^jor  CraighiU,  by  George  H.  Elliott.    Report,  '73,  854, 

856 
1875.  By  S.  T.  Abert.    Report,  '76,  i,  358. 


• 


EDOARTOITN  HARBOR,  IIIAS8.— Improvemsnt  of. 

A  ppropiiatlons* 

1826  (snrvey) |oOO.    Act  of  May  20. 

1829 2,500.    Act  of  March  2. 

I^y72 20  000  '72  95. 

Total,  ^,725127,  by  H.  Doc.  120,  44th  Cong.,  1st  Sess. 
Commerce. 
Commercial  importance  of  Edgartown,  '72,  978 ;  '74,  ii,  209,  215. 
Justification  of  improvement,  '72,  979;  '74,  ii,  208,  209,  216;  '75,  ii,  276^ 
Statistics,  '72,  979;  '75,  ii,  272,  276. 
Eniflneers. 
Chief  of  Exgineers. 

Reports,  '72,  95;  '73,  86;  '74,  i,  96;  '75,  i,  106. 
BoABD  OF  Engineers. 
United  States  advisory  council,  1872,  co-operatinff  with  the  harbor  commissioners 
of  Massachusetts,  approve  the  plan  of  the  harbor  commissioners  to  reopen  the 
inlet.    Report  (extract),  '74,  ii,  195. 
(Admiral  C.  H.  Davis,  U.  S.  N.,  and  Professors  Benjamin  Pierce  and  Henry  Mitchell, 

U.  S.  C.  S.) 
Enoinkers  in  Charge. 
Lieutenant-Colonel  Gfeorge  Thom,  1872.    Reports,  '72,  955, 976. 
Miy.  G.  K.  Warren,  1872^75.    Reports,  '73,  949;  '74,  ii,  182;  '75,  ii,  268. 
Assistants. 
Sophus  Haagensen,  1872.    Report,  '72,  979. 

H.  S.  Van  Ingen,  187;^-75,  '74,  ii,  183;  '75,  ii,  269.    Reports,  '74,  ii,  210;  '75,  ii, 
272. 
Estimates.    (See  also  Projects.) 
By  Sophus  Haagensen,  for  dredging  straight  channels,  $17,897,  $26,473,  $45,000 ;  for 

dredginff  an  S-curved  channel,  $49,;3(%,  '72,  961. 
By  Major  Warren,  for  breakwater,  jetties,  sand-catcheis,  dredging,  &c.,  $220,000, 

By  H.  s'.  Van  Ingen,  for  jetties,  $1,300 :  for  dredging,  $19,000  and  $80,000,  '75,  ii,  275. 
Financial  Statements. 

'73,  87,950;  '74,  i,  97,  ii,  182;  '75,  i,  107,  ii,  272. 
Operations* 

1872-'73-'74.  42,568  cubic  yards  dredged  by  hired  machinery,  '73,  950;  '74,  ii,  212. 
K^lsi^sieal  Cyliametei*i8tics* 

General,  '72,  980;  '74,  ii,  203;  '75,  ii,  274,276,277.    Effect  of  waves,  '72,  970.977. 

981;  '74,  ii,  199,200.205,212.    Discussion  of  tides,  '74,  ii,  189,  et  seq.    Tidal 

curves,  '74,  ii,  198;  '75,  ii,  272. 
Plans* 

By  Prof.  H.  L.  Whiting,  to  open  a  channel  through  Cotamy  Beach,  '74,  ii,  186. 
By  Sophus  Haagensen,  for  dredging  a  straight  channel  with  a  depth  of  4  feet  and 

widths  of  100,  200,  or  300  feet ;  for  dredging  an  S-curved  channel  to  a  depth  of 

4  feet  and  width  of  300  feet  from  Cotamy  Bay  to  the  ocean,  '72,  981. 
By  Major  Warren,  to  open  a  channel  300  feet  wide  and  4  feet  deep  at  the  east  end  of 

the  bay ;  for  protection  of  beach  by  jetties  50  feet  long  and  50  feet  apart  and 

riprapping ;  for  construction  of  breakwater  300  feet  long  and  20  feet  wide  on 

top ;  also  for  sand-catchers,  '74,  ii,  208. 
By  H.  S.  Van  Ingen,  for  dredging  middle  ground  to  depths  of  12  feet  or  18  feet;  for 

jetties  at  Cape  Foge  and  south  of  Cape  Poge  Pond,  '75,  ii,  275. 
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EDOJJftTOUrM  HARBOB,  HAAS.— Contiiiiied. 

State*  Private,  and  Corporate  IVork. 

Board  of  harbor  commiBsioners  of  MasBachuaette  referred  to,  '74,  ii,  184 ;  '75,  il,  2dB. 
Projects. 
By  Lieaten ant-Colonel  Thorn,  for  dredging  channel  150  feet  wide  and  4  feet  deep,  at 
an  estimated  cost  of  $1^2,000,  '72,  ^6.    Failure  of  the  work,  '74,  i^  97. 
Surveys. 
l«4&-^64-'55-'56  and  1871.  Included  in  Coast  Survey,  '72,  980;  '74,  ii,  185. 
1872.  By  Sophus  Haaffensen.    Report,  '72,  979. 
1874.  By  H.  S.  Van  Ingen.    Report,  '75,  ii,  272.    Comparison  between  surveys  of 

1846  and  1871,  '74,  li,  209;  1871  and  1874,  '75,  ii,  273. 
Maps. 
Of  Vineyard  and  Nantucket  Sounds,  '74,  ii,  192.    Of  Edgartown  Harbor,  '75,  ii, 
276.     Sketch  of  beach,  '74,  ii,  204. 


££1  eSTCBO  (near  Santa  Barbara),  CAL.—Exaiovatioh  or. 

Commerce. 

Present  commerce  does  not  justify  the  improvement,  '73,  1149, 1150. 
En§rineers« 
Chief  of  Engineers. 

Report,  '73,  109. 
Engineer  in  Chakoe. 
Lieut.  Col.  C.  S.-  Stewart.    Report,  '73,  1148, 1149. 
Estimates. 
By  Lieut.  Col.  C.  S.  Stewart,  aggregate  for  entire  improvement,  fh)m  $8,145,954  to 
$9,537,454,  '73,  1150. 

Plans. 

By  Lieut.  Col.  C.  S.  Stewart,  for  the  improvement  of  El  Estero  by  excavating  a 
basin,  construction  of  stone  jetties,  breakwater,  and  fender  piling,  '73,  1150. 
Surveys* 
Examination  by  Lieut.  Col.  C.  8.  Stewart,  '78,  1148. 


ElilSEABETH  BITER,  IV.  JT.— Impbovbment  of. 
Appropriations. 

1879,17,500,  '79,67. 

Commert^e. 

Justification  of  improveipeBt,  '79,  481,483. 
Statistics,  '79,  48*3. 
Engineers. 
Chief  of  Enginkers. 

Reports,  '78,  63;  '79,  67,75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb,  '78,  63;  '79,  66,74.    Report,  '79,  48L 

A.  Doerflinger,  '79,  481.    Report,  '79,  481. 
Estimates.    (See  Projects.) 
Physical  Characteristics. 

Description  of,  '79,  481, 482.    Diflference  in  tides,  '79,  482. 
Projects. 

Of  Colonel  Macomb,  1879,  for  dredging  an  8-foot  channel,  60  feet  wide,  from  7-foot 
depth  below  to  Broad  street  bridge;  estimated  cost,  (25,000,  '79,  67,482,483. 
Surveys. 

1878.  Ordered  and  in  progress,  '78,  63. 

1879.  Completed  by  A.  Doerflinger,  '79,  69,75,481. 
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ELIZABETH  RfTER  (Sontfi  Branch),  VA^-^Improyxmbnt  of. 

A  ppropriatlons. 

1829  (snrvey ) $80,    Act  of  March  *2. 

1873 15,000, '73,  76,785. 

1874 10,000,  '74,  i,  87,  ii,  58. 

1875 5,000,  '75,  i,  Hii»  127. 

1876 5,000,  '76,  i,  68,351;  '77,  352. 

1878 5,000, '78,73,515. 

Totaltol879 $40,080. 

List  of  appropriations,  '79,  679. 
Commerce. 

Statistics,  '72,  717,719;  '73,  786;  '74,  i,  59;  '77,  362;  '78, 514. 
Contracts. 
1873.  G.  H.  Ferris,  dredging  29,500  cubic  yards,  '74,  i,  87,  ii,  58.— 1874.  Marshall 
Parks,  dredging  ll,a65  cubic  yards,  '74,  i,  87,  ii,  58.    H.  £.  Culpepper,  dredging 
5J7,709/J^  cubic  yards,  '75.  i,  93,  ii,  127.— 1875.  H.  E.  Culpepper,  dredging,  '7^ 
i.  351.— 1877.,  Thomas  P.  Morgan,  dredging,  *77,  361.— I87a  H.  E.  Culpepper, 
dredging,  at  27  cents  per  cubic  yard,  '79,  680. 
Abstracts  ot^ids,  '73,  785;  '74,  ii,  59;  '75,  i,  126;  '76,  i,351;  '77,  361;  '79,  680. 
Eo^ineers* 

CHIISP  of  EKGINBERli. 

Beports,  '73,76;  '72,71,72;  '73,76;  '74.  i,  86;  '75,  i,  93;   '76,  i,  67;  '77,65; 
'78.72;  '79.89. 
Engineers  in  Charge. 
May.  William  P.  CraighiU,  1871-74.    Beports,  '71,  585;  '72,  715;  '73,785;  '74, 

ii,  57. 
8.  T.  Abert,  U.  S.  C.  E.,  1874-78,  '75,  ii,  110.    Beports,  '75,  ii,  195;  '76^  i,  351; 
'77,  361;  '78,514. 

Capt.  Charles  B.  Phillips,  1878  to ,  '79,  679. 

Aratatants 

Capt.  Charles  B.  Phillips.    Beport,  '72,  718. 
J.  E.  Weyss,  '72.  718,7'-^. 
Gilbert  Thompson,  '72,  718,720. 
George  H.  Elliott.    Beport,  '79,  681. 
Estimates. 
By  Charles  B.  Phillips,  1872.  for  dredging  7-foot  channel  to  the  lock  of  the  Albemarle 
and  Chesapeake  Canal,  $18,000,  '72,  716,720;  increased  to  (25,000  by  Migor 
CraighiU,  '72,  716,718;  '73,  785;  in  1874  increased  $5,000,  '74,  ii,  58. 
By  8.  T.  Abert,  1875,  increased  $8,500,  '75,  i,  ^^  ii,  127;  '76,  i,  :i51;  increase  ftom 
$25,000  to  $40,000,  owing  to  increase  of  traffic,  '78^  514 ;  '79,  679. 
Financial  Statements. 
'73,  76,785;  '74,  i,  87,  ii,  58;  '76,  i,  94,  ii,  127;  '76^  i,  68,351;  '77,  65,362;  '78,  73, 
515;  '79,89,679. 

Op«*ration8. 

1872-73.  Dredging  by  contract,  '73,  76,785. 

1873-74.  5,400  yards  channel  dredged  60  feet  by  1\  feet,  '74,  i,  86,  ii,  57. 

1874-75.  Dredging  through  Nicaragua  and  Deep  Creek  Bars ;  27,709f  cubic  yards 

removed,  '75,  i,  93,  ii,  126. 
1875-76.  Dredging  channel  60  feet  by  7^  feet  from  canal  lock  to  near  Park's  Gap, 

'76,  i,  67, 351. 
1877-78.  A  cut-off  dredged  near  the  lock  and  the  gap  widened,  '78^  i,  72, 514. 
1878-79.  14,914  cubic  yards  dredged ;  a  wreck  and  snags  removed,  '79.  89, 679, 681. 
Piiysical  Cliaracteristics. 

Described,  '72,  716,718;  '75,  ii,  127. 

Private  and  Corporate  IVork. 

A  cousiderable  amount  expended  fi-om  time  to  time  by  the  Albemarle  and  Chesa- 
peake Canal  Company,  '72,  719. 

Projects. 

By  Captain  Phillips,  1872,  for  7  foot  channel  to  the  look  of  the  Albemarle  and  Ches- 

ai>eake  Canal,  '72,  716. 
By  S.  T.  Abert,  1875.  for  channel  80  feet  b^  8i  feet,  '75.  ii,  126;  and  deepening  the 

approaches  to  rark's  Gap,  '75,  i,  94,  ii,  127. 

Surveys. 

1871.  Under  direction  of  Mi^j.  W.  P.  CraighiU,  by  Capt.  Charles  B.  Phillips,  assisted 
by  J.  E.  Weyss  and  Gilbert  Thompson,  '72,  715,718. 
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EliK  BITER,  MD.— IMPBOTSMSMT  of. 
Appropriations. 

1874 $5,000,  '74,  i,  80,  ii,  16. 

1875 5, 000, '75,  i,  85,  ii,  62. 

Total  to  1879 $10,000. 

Commerce. 

Statistics,  '73,  816,817 ;  '74,  ii,  82. 
Contracts. 

1875.  A.  A.  Dodge,  dredging,  at  25  cents  per  cable  yard,  '76^  i,  62,  ii,  282. 
Abstract  of  rejected  bids,  '75,  ii,  62. 

Eni^lneers. 
Chief  of  Engineers. 

Reports,  '73,  77;  '74,  i,  79,89;  '75.  i,  84;  '76,  i,  62 
Engineer  in  Charge. 

Maj.  W.  P.  CraighiU.    Reports,  '73, 815 ;  '74,  ii,  15, 81 ;  '75,  ii,  61 ;  '76^  i,  282. 

William  Popp.     Reports,  '73,  816;  '74,  ii,  81,82. 
Henry  Bacon.    Report,  '75,  U,  62. 
Capt.  C.  B.  PhilUps,  January,  1876,  '76^  i,  282. 
Estimates. 
By  William  Popp,  for  a  7-foot  channel,  $28,000;  for  a  6-foot  channel,  $18,000,  '73, 

815, 816. 
Major  CraighiU,  1873,  for  channels  in  both  branches  75  feet  by  6  feet,  $36,000,  or  50 
feet  by  6  feet,  $25,000,  '74,  ii,  15, 8^4;  '75,  i,  85,  ii,  61. 
Financial  Statements. 

'74,  i,  80,  ii,  16;  '75,  i,  85,  ii,  62;  '76,  i,  62,282. 
Operations. 
1874-75.  About  900  feet  of  dike  built  by  open  purchase  and  hired  labor ;  completed 

October  31,  1874;  5,441  cubic  yards  dredged,'75,  i,  85,  u,  62,63. 
1875-76.  15,565  cubic  yards  dredged,  '76,  i,  62,  ii,  282. 
Physical  Characteristics. 

Described,  '73,  816;  '74,  ii,  82,83. 
Plans.    (See  Estimates.) 
Projects. 
By  William  Popp,  and  adopted  by  M^or  CraighiU,  1873,  for  dredginff  and  diking 
channels  6  feet  deep  at  low- water  in  the  Big  Elk  from  Cedar  Toint  to  Elkton 
and  in  the  Little  Elk  as  far  as  Burnett's  Wharf;  estimated  cost,  75  feet  wide, 
$36,000 ;  50  feet  wide,  $25,000,  '74,  ii,  15, 82, 83. 
Surveys. 
1873.  Examination  by  William  Popp,  under  direction  of  Major  CraighiU.    Reports, 

'73  815  816  •  '74  ii  81  82.  v  o 

1873.  By  whliam  Popp,' under  direction  of  Major  CraighUl.    Report,  '74,  ii,  81,85J. 

1876.  A  resurvey  under  direction  of  Major  CraighUl,  '76,  i,  282. 


EI4K  RITER9  IV.  TA.— Survey  from  mouth  to  Braxton  Court-Housb. 

Appropriations. 

1875  (allotment,  for  survey)..     $500,  '76,  U,  166. 

1878  (appropriation) 5, 000,  '79,  80, 556. 

1879  (appropriation) 5, 000,  '79,  80, 556. 

Commerce. 

Mineral  products  of  valley,  '76,  ii,  171, 173, 175, 176.    Commerce  of  river  mostly  logs, 
'79,  555. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  i,91;  '79,  80. 
Engineer  in  Charge. 

Maj.  W.  P.  CraighiU,  '76,  i,  91.    Reports,  '76,  ii,  166;  '79.  556 
Assistants. 
N.  H.  Hutton,  '76,  ii,  166.    Report,  '76,  ii,  167. 
C.  Humphries,  '76,  ii,  166, 171. 
Estimates. 
1875.  For  an  open  navigation  by  sluices  through  shoals,  $100,000,  '76,  U,  166,171. 
For  slackwater  navigation,  by  22  locks  and  dams,  if  of  masonry,  $1,543,060;  if 
of  timber  and  masonry,  $1,000,000,  '76,  ii,  167, 170;  '79,  555. 
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EliK  RIVER,  Vf.  VA.~Cojitinaed. 

Physical  Characteristics. 

Pools,  character  of;  width  of  river;  fall  of;  discharge  of;  freshets  on,  '76,  ii,  166, 
168.    (Geological  fonuation  of  valley  of,  '76^  ii,  172.    Mineral  springs,  '76^  ii, 
173,176.    Cement  rock,'76,  ii,  176;  '79,  1417. 
Plans. 
1875.  An  inadequate  navigation  irom  mouth  to  Braxton  Court-House^  100  miles,  for 
a  depth  of  1  foot  and  width  of  10  feet,  by  cutting  sluices  through  shoals, '76^  ii, 
166, 169.    Siackwater  navigation  to  depth  of  4  feet  from  mouth  to  Braxton 
Court-House,  100  miles,  bv  means  of  22  locks  and  dams,  locks  120  feet  by  24  feet ; 
average  lift.,  8  feet,  '76,  ii,  167, 169, 170.    Small  need  of  improvement,  '79, 555. 
Private  and  Corporate  DFork. 
Poorly  built  and  badly  located  dam  and  lock,  built  by  State,  2^  miles  above  mouth ; 
should  be  removed,  '76,  ii,  167, 169, 170. 
Projects. 
M^j.  W.  P.  Craighill,  1879,  for  expenditures  of  appropriation  of  1878  (|5,000)  by 
removal  of  obstructions ;  small  occasion  for  improvement,  '79,  80,555. 
Snrvevs. 
1875.  From  mouth  to  Braxton  Court-House,  100  miles,  '76,  i,  91,  ii.  166, 167.    Notes 
.from  previous  civil  surveys,  '76,  ii,  166, 167, 171.    Value  of  level  and  miorometer 
attacnment  to  transits  for  rapid  surveys,  '76,  ii,  171. 


EISORT  RIVER,  TENN.  AND  VA.— Examination  of. 

(See  also  Clinch  RnrsR.) 

Commerce. 

Justification  of  improvement,  '76^  i,  745,  746. 
Engineers. 
Chisf  of  Enqinjcers. 

Report,  '76^  i,  87. 
Engineer  in  Charge. 

Maj.  W.  McFarland,  '76,  i,  87.    Report,  '76^  i,  745. 
Assistant. 
W.  M.  Gordon.    Report,  '76^  i,  745. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 

Description  ot;  '76,  i,  745,  746. 

Plans. 

Of  Ms^or  McFarland,  1876,  for  construction  of  800  feet  of  wing-dams  and  the  removal 
ot  obstructions  {  estimated  cost,  $17,625;  not  recommended,  '76,  1,  745,  746. 
Siackwater  navigation  considered  impracticable,  '76,  1,  746. 
Snrveys. 
1876.  Examination  above  its  mouth  by  W.  M.  Gordon,  '76^  i,  87,  745. 


ERIE  (Presqne  Isle)  HARBOR,  PA.— Improvement  or. 

Appropriations. 

1853  (survey) $150  00.    Act  of  March  3. 

1884 20,000  00,  '66^  iii,  31. 

1836 7,000  00, '66,  iii,  31. 

1827 2,000  00, '66,  iii,  31. 

1828 6,223  18,  '66,  iii,  31. 

1829 7,390  25,  '66,  iu,  31. 

1831 1,700  00,  '66,  iu,  31. 

1832 4,500  00,  '66,  iii,  31. 

1833 6,000  00,  '66,iu,  31. 

1834 23,045  00, '66,  iii,  31. 

1835 5,000  00,  '66,  iii,  31. 

1836 15,122  80, '66,  iii,  31. 

1837 15,000  00,  '66,  iii,  31. 

1838 30,000  00,  '66,  iii,  31. 

1844 40,000  00, '66,  iii,  31. 

1852 30, 000  00, '66,  iii,  31. 

1864  (allotment) 15, 000  00,  '66,  ui,  31 ;  '67,  138, 145. 
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EBIE  (Preaqne  Isle)  HARBOR,  PA.— Continaed. 

Appropriations— Continned* 

1866 $36,961  00, '66^  iii,  4,  31,  iv,  1. 

1867 25,000  00,  '€7,  31. 

18C)8  (allotment) 40, 000  00,  '68,  24,  42,  164. 

18()9  (aUotment) •22,275  00,  '69,  22. 

1870 20,000  00, '70.  50;  '71,48,  19a 

1871 29,000  Oft,  '71,48,  198. 

1871  (allotment) 1 10, 000  00,  '71,  48,  198. 

1872 15,000  00,  '72,  44,  234. 

1874 20,000  00,  '74,  i,  52,  225. 

1875 80,000  00,  '75,  i,  57. 

1876 40,000  00, '76.  i,  109,  142,  ii,  566;  '77,968. 

1878 25,000  00,  '78,  131,  1267. 

1879 25.000  00,  '79,  174,1710. 

Total  to  1879 $616, 367  23. 

LiBt  of  appropriations  from  1823  to  1879,  '79,  1709. 
•Commerce. 

Requires  channel  to  admit  vessels  drawing  14  feet,  '67,  252.    Great  increase  of,  '69, 

144. 
Statistics,  '66,  iii,  31,  iv,  75;  '67,  231 ;  '68,  164 ;  '69,  144;  '70,  laS;  '72. 234;  '73, 
343;  '74,  i,  225;  '75,  i,  317;  '76,  ii,  566;  '77,  970. 
'Contracts. 

1866.  James  Loveday,  iron,  '66,  iv,  74  ;  '67,  232,  233.—1867.  Brooks  &,  Adams,  tim- 
ber, '^7,  232,  233.  t  Vincent  &  King,  materials  and  labor,  '67,  232,233;  '68, 
168-177,  188.  Lee  &  Dnnbar,  dredging,  '67,  232,  233 ;  '72,  233.— 1868.  tee  & 
Dnnbar,  dredging,  '68,  163,  168.  William  Nichols,  repairing  piers,  '68.  l&i, 
16-<. — 1871.  Lee  &  Dnnbar,  dredging,  at  S^  cents  per  cubic  yard,  '73,  198 ;  '73, 
343.  H.  W.  Smith,  pier  work,  completed,  '71,  198 ;  '72,  233.— 1872.  Lee  & 
Dunbar,  dredging,  at  29^  cents  per  cubic  yard,  '73,  343;  '74,  i,  224.— 1877.  0. 
J.  Jennings,  dredge,  tug,  and  scows,  at  $5.44  per  hour,  '77,  970. — 1878.  W.  H. 
McCurdy,iron,  '78,  1266.  Ferris  &  Garfield,  materials  and  labor,  '78,  126a- 
1879.  O.  J.  Jennings,  dredging  at  15  cents  per  cubic  yard,  '79, 1710. 
Abstracts  of  bids,  '66,  iv,  4,  5;  "m  166, 167,  186,  187,  192;  '71,  199,  200;  '73.  343: 

•79,  1710. 
Form  of  bids,  '66,  iv,  3. 
Bocuments.    (Not'printed  in  reports. ) 
Report  of  Board  of  Engineers  of  1874  to  consider  plan  for  shore  protection  for  Pe- 
ninsula Point,  '75,  1,  316. 
En§rineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  4,  ii,  41,  iii,  4,  31,  iv,  2;  '67,  31,  252;  '68.  42,  177,  178;  '69.  22, 
38;  '70,  49;  '71,  45,  47;  '72,  42;  ^73,  45;  '74,  i,  51;  '75,  i,56;  '76,  i,  109, 142; 
•77,  116;  '78,  130;  '79,  173. 
Board  of  Engineers. 
Convened  at  Detroit  March  18,  1868,  to  consider  causes  of  careening  of  cribs  and 
remedy  for.    Adjourned,  and  reconvened  at  Erie  March  23.    Examined  tbe 
work  and  adJoumed.    Reconvened  at  Detroit,  and  recommended  the  nse  of 
cribs,  24  feet  instead  of  18  feet  wide,  grillage  instead  of  tight  bol^toros,  and  rip 
rap.    Report,  '68,  179-183. 
(Colonel  Macomb,  Lieutenant-Colonels  Newton,   Raynolds,  and  Blant,  Majo*- 

Wheeler,  and  Captain  Harwood.) 
Convened  at  Erie  October  18,  1870.    Recommended  brush  and  stone  oonstmctioi. 
in  places,  protection  of  beach  by  planting  slips  of  poplar,  beech,  etc.,  and  leg 
islation  to  prevent  the  removal  of  standing  or  fallen  timber,  etc.    Report,  '71 
206-208. 
(Lieutenantr Colonels  Woodruff  and  Foster,  and  Major  McFarland.) 
Engineers  in  Charge. 
Capt.  T.  W.  Maurice,  1824,  '67,  138 ;  '79,  1707. 

Col.  William  Tumbull,  1855-'56.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sees. 
Maj.  J.  D.  Graham,  1857.     Report,  S.  Doc.  42,  a5th  Cong.,  Ist  Sess. 
Lieut.  Col.  T.  J.  Cram,  1864-'68.     Report®,  '66,  i,  13,  20,  iv,  1-6,  73-76;  '67,  13S 
148,  230-233,  254 ;  '68,  168-177,  183-165. 

^Called  $22,500,  '69,  38,  144. 

t  Called  $8,080,  '72, 44,  234.  Allotted  fram  appropriation  for  exominstion  and  sarrey  of  Northern  and 
Northwestern  Lakes,  etc..  '72,  44,  234. 

tControversv  between  Colonel  Cram  and  contractors:  history  of  the  case,  antfr  plan  ftir  setUemeDt 
BnDmitt«d  by  Colonel  Cram,  '08, 168-177.    Report  of  a  BoNard  oi  Engineers  in  relation  to,  '68, 180-183. 
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EBJUB  (Preswie  M^il^)  MARBOBf  PA.-*Contmaed. 

Engineers — Continued. 

Maj.  Walter  McFarland,  1868-»71.    Reports,  '68, 162-168  j  '69,142;  '70. 181;  '71, 

200. 
Capt.  G.  L.  Gillespie,  1871,  '71,  189.    Eeports,  '71,  198,  200 ;  '72,  223. 
Miy.  Franklin  Harwood,  1873-74.    Reports,  '73.  342 ;  '74,  i,  225. 
Lient.  Col.  C.  E.  Blunt,  1874-78,  '74, 1,  215.    Reports,  '75,  i,  316 ;  '76,  ii,  563 ;  '77. 

963  968 
Uaj.  Walter  MoFarland,  1878.    Report,  '78,  1266. 
liaj,  John  M.  Wilson,  1878  to .    Report,  '79,  1707. 

Capt.  F.  U.  Farquhar,  '66,  ii,  41,  iv,  2. 
Irvin  Camp,  '68,  169,  172,  180.    Report,  '71,  202,  205. 
Capt.  M.  B.  Adams.    Report,  '79.  1710. 
Estimates. 

By  Board  of  Engineers,  date  not  known,  for  entire  and  permanent  completion  of 

easrem  entrance,  |56,760;  of  western  entrance,  9212,345.37;  total,  $^,105.37, 

S.  Doc.  1,  34th  Coxm.j  1st  Sess. 
By  Migor  Graham,  1857,  immediate  repairs  of  piers,  |8,638.    Estimate  of  Board  of 

Engineers  revised  to  $83,091.85  for  eastern  entrance  and  (334,408.09  for  western 

entrance;  total,  $417,499.95,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 
By  Colonel  Cram,  1865,  for  dredgiug  to  13  feet,  $15,126.90,  and  extension  of  north 

pier  500  feet  to  13  feet  of  water,  $21,835;  total,  $36,961.90,  '66,  i,  4,  20,  21,  24, 

IV,  1,  73. 
By  Colonel  Cram,  1866,  for  permanent  completion,  $25,000,  '66,  iii,  4,  31. 
By  Colonel  Cram.  1867,  for  repairs  and  dredging  to  14  feet,  $(;9,000,  '67,  31. 
By  Major  McFarland,  1868,  for  repairing  pier,  $16,000 ;  for  dredging  onter  bar, 

$5,000;  for  dredging  inner  bar,  $35,000,  '68»  164. 
By  Major  McFarland,  1^9^  for  completion  of  work,  $45,900,  '69,  143;  '70,  182. 
By  Mi^or  Harwood,  1873,  for  entire  and  i>ermanent  completion  of  channel,  beach 

protection,  and  repairs  of  piers,  $75,000,  '73,  343.  In  1H74,  $80,000,  '74,  1,  225. 
By  Lientenant-Colonel  Blunt,  1875,  for  extension  of  sonih  pier,  $50,000,  '75,  i^  317. 
By  Lienienant-Colonel  Blant,  1876,  for  protection  of  shore,  etc.,  $56,000,  '76,  i,  106, 

ii,  566. 
By  Major  Wilson,  lo79,  for  completion  of  existing  project,  $90,000,  '79,  1710. 
Financial  Statements* 
'66,  i.  25;  '67,31,  148;  '68,  163;  '69,  38;  '70,  60;  '71,  48;  '72,  234;  '73.  45,  343; 

•74,  i,  285;  '75,  i,  317;  '76^  i,  109,  ii,  566;  '77,  116;  '78,  131,  12^7;  '79,  174, 

1710. 
Operattons. 
History  of  early  operations,  '79,  1707. 
1855-'56.  Closiuff  breach  in  peninsnla,  and  protection  of  beach  by  brash-work,  S. 

Doc.  42,  35th  Coug,,  1st  Sess. 
1857.  Operations  suspended,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
lH66-'67.  Bepairs  of  piers  and  protection  of  shore  completed,  '66^  i,  20. 
1467-^6H.  Bepairs,  pier  extension,  and  dredging,  '67,  31,  139;  '^  164. 
18Gd-'69.  380  linear  feet  of  damaged  pier  repaired,  '69,  142. 
1869-70.  Bemoval  of  60,000  cubic  yards  fh>m  inner  bar,  channel  200  feet  by  14  feet; 

110  feet  of  piers  rebuilt,  '70,  49,  181. 
1870~'71.  Bemoval  of  25,317  cubic  yards  from  inner  and  outer  h«n]  repairs  to  break- 
water completed,  '71,  47,  48,  198. 
1871-72.  Extension  of  north  pier  120  feet ;  removal  of  63,877  cubic  yards  from  bars; 

north  and  south  piers  repaired ;  51,300  assorted  trees  and  roots  planted  on  the 

neck  of  the  peninsula,  and  shores  protected  by  brush  and  stone,  '72, 44, 233, 234. 
1872-73.  Dredgmg,  '73,  45,  342. 
1873-74.  Dredging,  '74,  i,  51,  224. 
1874-^75.  About  18,000  cubic  yards  dredged ;  north  pier  repaired;  1,472  feet  of  north 

spit  protected  by  piles,  brush,  and  stone,  and  1,480  feet  of  beach  protected  by 

pilt  s  and  plank  bulk-head,  backed  by  rubble,  '75,  i,  57,  316. 
l>^5-76.  Dredging  52,800  cubic  yards  from  inner  channel,  3,056  feet  of  pile  plank 

riprapped  fence  built,  repairs  to  piers,  and  500  feet  of  superstructure  rebuilt 

over  breakwater,  '76,  i,  109,  ii,  565. 
1876-77.  Extension  of  catoh-sand  fence  1,461  feet,  415  feet  of  north  pier  rebuilt,  and 

28,594  cubic  yards  of  sand  dredged,  '77,  116,  96&. 
1^^-78.  Dredging,  rebuilding  part  of  north  pier,  and  extending  catch-sand  fence, 

'78.  130,  1206. 
1878-79.  Dredging  and  rebuilding  400  linear  feet  of  superstructure  of  north  pier ; 

piers  repaired,  '79,  173, 1708. 
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BRIE  (Presqnc  Isle)  HARBOR,  PA.-^Jontinned. 

Phjrsical  Characteristics* 

Description,  '71,  -200,208;  '75,  i,  316;  '76.  ii,  5(54;  '77,  969.    Discusbion  of,  '79, 
1713.    Table  of  gauge  readings  from  1875  to  1879,  '79,  1714. 
Projects. 

By  Board  of  Engineers,  date  not  known,  for  repair  and  extension  of  piers  at  eastern 
entrance  to  12  feet  of  water ;  for  piers  to  form  a  western  entrance  at  or  near  the 
breach  in  Peninsula  Point,  and  checking  abrasion  and  restoring  the  original 
water-line  of  the  island ;  estimated  cost,  |269, 105.37,  S.  Doc.  42,  Sth  Cong.,  1st 
Sess. 

By  Colonel  Cram,  1B65,  for  dredging,  repairs,  and  extension  of  piers  by  pile  work  to 
13  feet  of  water;  modified  by  Chief  of  Engineers,  ordering  cribs  instead  of  pile 
piers;  estimated  cost,  $36,961.90,  '66,  i,  20,  21,  iii,  4,  iv,  1,  2. 

By  (Jolonel  Cram,  1867,  for  14  feet  depth  of  channel ;  estimated  cost,  $54,666,  '67, 
31,  139,  254  ;  '68,  43. 

By  Board  of  Engineers,  186tJ,  for  increasing  width  of  cribs  from  18  feet  to  34  feet; 
grillage  and  riprap,  '67,  179-183.  Plans  and  specifications  for  this  project  by 
Colonel  Cram,  '68,  163,  183-185. 

By  Major  McFarland,  1868,  for  dredging  inner  channel  300  feet  by  14  feet^  '68,  164. 

By  M^or  McFarland,  1869,  for  rebaildiuff  south  breakwater,  '69,  143;  '70,  181. 

By  Board  of  Engineers,  1870,  for  protection  and  preservation  of  peninsula  by  plant- 
ing slips  of  silver  poplar  or  beech,  brush  and  stone  protection  in  places ;  esti- 
mnted  cost,  $10,000,  '71,  48,  208. 

By  Board  of  Engineers,  1874,  for  protection  of  north  spit  by  construction  of  pile 
work  and  rubble  stone,  '75,  i,  316. 

By  Lieutenant-Colonel  Blunt,  18/5,  for  extension  of  beach  protection  of  pile  and 
plank  bulk-head  or  fence  backed  with  rubble,  '75,  i,  57,  316. 

By  Lieutenant-Colonel  Blunt,  1876,  for  extension  of  south  pier,  beach  protection, 
thorough  repairs  of  piers,  and  dredging,  '76,  ii,  564-566;  '77,  969. 

By  Major  Wilson,  1879,  for  extension  of  north  pier  800  feet,  south  pier  1,600  feet; 
estimated  cost,  $120,000,  '79,  1708. 

By  Captain  Adams,  1879,  for  shore  protection  by  log  and  pile  jetties,  '79,  1713. 
Surveys. 

1819.  By  M%j.  John  Anderson,  '79,  1707. 

1823.  By  Capt.  T.  W.  Maurice.  '79,  1707. 

1830.  By  Captain  Williams,  '79,  1707. 

1864.  By  Col.  T.  J.  Cram,  '79,  1707. 

1865.  By  John  De  La  Camp,  under  direction  of  Colonel  Baynolds,  '66,  i,  25 ;  '71, 
200,  202. 

1870.  By  Irwin  Camp,  under  direction  of  M%jor  McFarland.    Report,  '71,  20'.}-205. 
1875.  Under  direction  of  Lieutenant-Colonel  Blunt,  '75,  i,  317. 
Maps. 
Of  Northern  and  Northwestern  Lakes^  showing  location  of  harbor,  '66^  i    Of  en- 
trance to  Erie  Harbor,  survey  of  Lieutenant-Colonel  Baynolds,  '66^  i.    List  of 
maps,  harbor,  and  peninsula,  '71,  206. 

[C.  C] 


ERIE  AND  HURON,  Channel  to  connect  Eiakes.— (See  Hubon  and 

Erie,  etc.) 


ESCAHIBIA  RIVER9  FLA.— Survey  and  iMPROvxMEirr  of. 

Appropriations. 

183:J $5,000.     ActofMaroh2. 

1836 5,500.     Act  of  July  2. 

Commerce. 

Juiititication  of  improvement,  '79,  854. 
Statistics,  '79,  855. 
Engineers. 
Chief  of  Engineers. 

Report*,  '78,81;  '79,  106 
Engineer  in  Charge. 

Capt.  A.  N.  DamreU,  1878  to ,  '78,  81.    Report,  '79,  858. 

Assistant. 

Hiram  Haines,  1879.    Report,  '79,  853. 
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ESCAMBIA  BITER,  FLA.— Continued. 

Esttmates.    (See  Plans. ) 
Physical  GliaractertsUcs. 

ObstractionB,  snsLgs,  logs,  oyerhanging  timber,  and  a  bar  at  the  month,  '79,  853, 
856.    Season  of  high,  water,  '79.  853.    Tides,  '79.  856. 
Plans. 

By  Hiram  Haines,  for  dredging,  removal  of  snags  and  booms,  constmction  of  dams 
and  shore  protections,  at  an  estimated  cost  of  $33,235.  For  removal  of  obstruc- 
tions from  Big  and  Little  Escambia  Creeks,  at  an  estimated  cost  of  $3,000,  '79. 
856. 

By  Captain  Damrell,  to  keep  the  river  clear  at  an  estimated  cost  of  $3,000  annually, 
'79.853. 
Sarveys. 

1878-'79.  By  Hiram  Haines.    Report,  '79,  853. 


E8TBBO  BAT  (San  EiUls  OMspo  County),  €AL.— Examination  of. 
Commerce. 

Not  large,  '73.  1141. 
Statistics,  '73, 1142. 
Engineers. 

Chief  of  Engineebs 

Report,  '73,  108. 
Engineer  in  CBAROfe. 
Uaj.  G.  H.  Mendell.    Report.  '73,  1140. 
Plans* 
By  M<^.  G.  H.  Mendell,  for  the  improvement  of  the  harbor  by  closing  the  southern 
channel,  '73,  1141. 


ETOIVAH  BIVEB9  C(A.— Improvement  of. 

Appropriations. 

l«76 (10,000,  '77,92,601;  '78,  105;  '79,  11W2. 

Commerce. 

H.  Doc.  17,  46th  Cong.,  2d  Bess. 
Documents.    (Not  printed  in  reports. ) 

H.  Doc.  17,  46th  Cong.,  2d  Sess. 
En^neers. 
Chief  of  Engineers. 
Reports,  '71,  64;  '72,  59;  '77,  92;  '78,  105;  '79, 141, 142;  H.  Doc.  17, 46th  Cong., 
2d  Sess. 
Engineers  in  Charge. 
Maj.  Walter  McFarland,  1872.    Reports.  '72,  481,  516. 

Capt.  Wiliiam  R.  King.    Reports,  '77,  601 ;  '78,  766;  '79,  1272;  H.  Doc.  17,  46th 
Cong.,  2d  Sess. 
Assistants 
R.  C.  McCalla.    Report,  '72,  527-535. 
James  G.Long.    Report,  '72,  54^551. 

Lieut.  W.  L.  Marshall.    Report,  '77,  602 ;  H.  Doc.  17,  46th  Cong,  2d  Sess. 
Ernst  Ruhl,  '79,  1272.    Report,  H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Estimates.    (See  Plans.) 
Financial  Statements. 
•77,  92,  602 ;  '78.  105,  767 ;  '79,  141,  1272. 

Pliysical  Characteristics. 

Description,  '72,  532^535,  543-^1,  H.  Doc.  17,  46th  Cong.,  Ist  Sess. 
Plans. 
By  R.  C.  McCalla,  1872,  for  canal  from  Owl  Creek  to  Rome,  53  miles,  $3,732,500, 

'72,  535. 
By  J.  G.  Long,  1872,  for  3^  feet  of  water  from  railroad  bridge,  near  Cartersville, 

to  Rome,  50  miles,  by  dams  aud  locks,  (274,718,  '72,  481,  ^8-551. 
By  £rD6t  Rnhl,  1879,  for  4  feet  water  from  Little  River  to  Rome,  by  27  locks  and 

dams,  63  miles,  $2,276,663,  H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Sarveys. 
1872.  By  R.  C.  McCalla,  under  direction  of  M^jor  McFarland,  from  Owl  Creek  to 

Rome.    Report,  '72,  480,  532-^535. 
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ETO-lflFAH  RIVBR,  OA.— Ooutinued. 

Snnre  ys— Continned. 
Id72.  By  J.  G.  Long,  under  direction  of  Major  McFarland,  from  railroad  bridge 

near  Cart^rsviUe,  to  Rome.    Reports,  '77,  601,  60*2;  '72,  481,  54:)-661. 
1877.  By  Lieut.  W.  L.  Marshall,  nnder  direction  of  Captain  King,  from  Cartcfsville 

to  Rome.     Report,  '77,  601,  602. 
1879.  By  Ernst  Ruhl,  under  direction  of  Captain  King  and  Lieutenant  Marshall, 

from  Little  River  to  Rome.    Report,  H.  Doc.  17,  46th  Cong.,  3d 


EUREKA  HARBOR,  CAI^— ^xaminatiok  of. 

Eni^lneers. 

Chief  of  Engineers. 

Report, '71,  98. 
Board  of  Engineers. 
Convened  September  12,  1871,  at  San  Francisco,  Cal.,  to  consider  and  report  upon 
the  practicability  of  improving  the  entrance  to  Humboldt  Bay  and  Eureka 
Harbor,  Cal.    Consider  that  it  is  impracticable  to  build  any  permanent  im- 
provement at  this  point.    Report,  '71,  921. 
(Lieutenant-Colonels  Stewart  and  Alexander  and  Major  Williamson.) 
Surveys. 
Included  in  Coast  Survey,  '71,  951. 


EXETER  RITER9  N.  H.— Survey  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  427,  428. 
EB§riiicers. 

Chief  of  Engineers. 

Reporr,  '75,  i,  121. 
Engineer  in  Charge. 
Lieutenant-Colonel  Thom,  '75,  i,  120.    Report,  '75,  ii,  426. 
Assistant. 

S.  Haagensen,  '75,  ii,  427.     Report,  '75,  ii,  428. 
Estimates.    (See  Plans.) 
Physical  Cliaracteristies. 
Description  of,  '75,  ii,  427,  428 
List  of  obstructions,  '75,  ii,  429,  430. 
Plans. 
By  Lieut«n ant-Colonel  Thom,  1875,  for  a  channel  40  feet  wide  and  12  feet  deep,  at 
mean  high- water,  to  Oxbow,  and  thence  (with  10  feet  depth  at  mean  high- 
water,  and  same  width,  by  the  natural  bed  of  the  river  around  Oxbow),  to 
upper  wharves  ar  Exeter ;  estimated  cost,  $24,000 ;   or  by  a  cut-o£f  throngh 
Oxbow  to  the  upper  wharves  at  Exeter ;  estimated  cost,  $34,000.    The  latter 
recommended,  '75,  ii,  427,  429,  430. 
Surveys. 
1874.  Survey  below  Exeter,  by  S.  Haagensen,  '75,  i,  121,  ii,  427,  428 


F AIRPORT  HARBOR9  OmO.—CSee  Granb  River  Habbor.) 


FAI4I.  RIVER,  ]fiASS.-~lMPROVBMENT  OF. 

Appropriations. 

1874 , $10,000, '74,  i,  98. 

1875 10,000,  '75,  i,  107. 

1876 10, 000,  '76,  i,  49. 
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Commerce. 

Jastification  of  improvement,  '74,  ii,  285. 
Commercial  importance  of  Fall  River,  '79,  227. 

Statistics,  '74.  U,  225,  284,  286  j  '75,  ii,  283;  '76,  i,  206;  '77,  199;  '78,  228. 
Contracts* 


Tear. 


1874 
1875 
1«77 


CoDtnot  witbF*— 


Morris  Sc  CammungiB  * 
CtxrtijflL  Fobes  &  Co... 
J.  H.  Fenner 


Contract  for>-  Reforencos. 


BockremoTBl , 

Dredging  21.222  cabi<f  yards 

I>redging  12,867  cnbic  ywds ;  rock  remoTsl. 


'75,  H,  282. 
•76,  ii,  283. 
'77, 198. 


Abstracts  of  bids,  '75»  u,  2dS2,  283;  '77,  lj98. 
Engiiieers. 
Chief  of  Engineers. 

Reports, '73,  93;  '74,  i,  98,  103;  '75,  i,  107;  '76,  i,  49;  '77,  43;  '78,  47. 
Enqiiceer  in  Charge. 

Maj.  G.  K.  Warren,  1873  to .    Reports,  '74,  ii,  225,  284 ;   '75,  ii,  282 ;  '76,  i, 

206;  '77,198;  '78,227. 

J.  P.  Cotton,  1873     Report,  '74,  ii,  284. 

H.  A-  Bentley,  1877-78,  '78,  288. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•74,  i,  98,  ii,  225;  '75,  i,  107,  ii,  283;  '76,  i,  49,  206;  '77,  43,  199;  '78,  47,  229. 
Operations. 
L674-7,'>.  l,047f  tons  large  bowlders,  364  tons  small  bowlders  and  gravel,  excavated, 

•75,  i,  107,  ii,  282. 
1875-76.  i:J6.53  cubic  yards  bowlders,  21,222.19  cubic  yards  fine  material,  excavated, 

'76.1,206. 
187f>-77.  No  operations,  '77,  43. 
1877-78.  12,857  cubic  yards  dredged,  '78^  47. 

Improvement  completed  at  a  cost  less  than  the  original  estimate,  '78,  228. 
Physical  Characteristics. 

Obstructions:  bowlders  and  bars,  '74,  ii,  285.    Tides,  '74,  ii,  285;  '78^  228. 
Projects. 
By  Maj.  O.  K.  Warren,  for  removal  of  bowlders ;  for  dredcing  channel  50  feet  from 
the  wharves  to  a  width  of  100  feet  and  depth  of  12  feet ;  also  for  placing  dol- 
phins to  mark  channel,  at  an  estimated  cost  of  |45,000,  '74,  ii,  285,  286.    Project 
completed  at  a  cost  of  $30,000,  '78,  228. 
Snrvers. 
1873.  By  J.  P.  Cotton.    Report,  '74,  ii,  284. 


FBATUSR  RITEi»9  CAl..— (See  Sacramento  and  Feather  Rivers.) 


FBRMAlVBIIf  A  AND  1VAS8AIJ  BITERS.— Inside  passage  between. 

(See  Saint  John's  River,  Fla.) 


FIFTEEN-JHIEiE  FAEiLS,  N.  H.—Examination  and  survey  of. 

Commerce. 

Justification  of  improvement,  '71,  861,  866.    Obstructions  to  commerce,  '71,  863, 

864. 
Statistics,  '71,  863. 
Eofpineers. 
CHIEF  OF  Engineers. 

Reports,  '70,  31,  83 ;  '71,  96. 
Engineer  rs  Charge. 
Lient.  Col.  George  Thorn.    Reports,  '71,  861 ;  '72,  957. 

*  Contract  abandoned,  ^5,  ii,  282. 
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FIFTEEN-Mllii:  FAIiLS,  N.  H.— Continued. 

Estimates.    (See  Plans.) 
Physical  CiiaracterisUcs. 

Presence  of  ledges  and  bowlders,  '71,  863,  864. 

Plans. 

By  Lieutenant-Colonel  Thoni,  for  the  improvement  of  the  river,  for  ronning  of 
by  bnildiDg  a  crib- work  and  by  the  removal  of  bowlders  and  ledges,  at  an  esti- 
mated cost  of  $18,000.   For  improvement  of  the  river,^  for  rafting  of  sawed  lamber, 
and  for  running  of  logs,  by  the  construction  of  sluice- ways  and  crib-work,  and 
by  removal  of  ledges  and  bowlders,  at  an  estimated  cost  of  |25.000,  '71,  864, 
865,  866.    Modified  by  the  substitution  of  booms  for  the  crib-work,  at  an  esti- 
mated cost  for  running  logs  only,  of  $15,000 ;  for  running  logs  and  rafting  sawed 
lumber,  $22,000,  '72,  960. 
Private  and  Corporate  IVork. 
Improvements  made  by  private  corporations  at  the  most  difficult  points  by  remoTal 
of  bowlders  and  by  construction  of  slips,  sluice-wayS;  and  locks  at  various 
points,  '71,  862. 
Surveys. 
Itl70-'7l.  Under  direction  of  Lieut.  Col.  George  Thom.    Reports,  '71,  861  j  '72, 957. 


FLINT  RITER9  C^A.9  Etc.—CSee  Cbattahoocheb  and  Flint  Rivers.) 


FlilJSHIIVC^   BAT9  N.  T.— IBCPROTEMENT  OF. 

4pproprtatlons. 

1879,  $20,000,  '79,  e2.'- 

Commerce. 

Benetit  of  improvement  to  commerce,  '78,  430;  '79,  387. 
engineers. 

Chief  of  Engineers. 

Reports,  '78,  58 ;  '79,  62,  66. 
Engineer  in  Charge. 

Lieut.  Col.  J.  Newton,    Reports,  '78,  430;  '79,  385,  386. 

A  flm  RT  A  TVT 

R.  H.  Talcott,  '79,  386.    Report,  '79,  387. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'79,  386. 

Pliysical  Cliaracteristics. 

Description  of,  '78,  4*30;  '79,  387. 
Plans. 

By  Lieutenant-Colonel  Newton,  1878,  for  dredging  a  channel  100  feet  wide,  3  feet 

deep,  and  1  mile  in  length ;  estimated  cost,  $15,000 ;  should  be  determined  by 

survey,  '78*  430. 
Projects. 
By  Lieutenant-Colonel  Newton,  1879,  for  the  formation  of  a  tidal  basin  by  dredging 

and  au  inclosing  pile-dike,  with  an  opening  near  the  head  of  the  bay;  estimated 

cost,  117,3,500,  '79,  62,  385-387. 
Surveys. 
1878.  Preliminary  examination,  '78,  58,  430. 
1878-79.  By  R.  H.  Talcott,  '78,  58;  '79,  66,  387. 


FORKED  DEER  RIVER,  TENN.— Survey  of. 

Commerce. 

Large  expenditures  not  justified  by  commerce,  and  small  expenditures  inexpedient, 

^74,  i,  374.    Present  freight  tariffs  exorbitant,  '74,  i,  377. 
Statistics,  '74,  i,  377,  379,  380. 
En§rlneers. 
Chief  of  Engineers. 
Reports,  '73,  57  ;  '74,  i,  6.3. 
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FORKED  DEER  RIVER,  TENlV.-CoDtmued. 

Engineers — Continned. 
Engineer  in  Chabge. 
Maj.  C.  R.  Suter,  1873-74.    Report,  '74,  i,  372. 

ASSI  ST  ANT 

0.  Leibr'echt,  '74,  i,  372.    Report,  '74,  i,  372. 
Estimates. 
13y  O.  Leibrecht,  1874,  for  removing  obstractioiiH  and  bnildiug  dams,  $53,190. 
Amended  by  Major  Suter  to  $71,250,  '75,  i,  374,  379. 
Physical  Cliaracteristics. 
Description  of,  '74,  i,  370,  375,  376.    High-water  marks,  '74,  i,  376.    Obstractions 
in  river,  '74,  i,  378. 
Plans. 
By  O.  Leibrecht,  1874,  for  improvement  by  removal  of  obstructions  to  a  3-foot  depth 
at  all  seasons  and  construction  of  dams  at  the  lost  and  old  channels,  '74,  i,  378. 
Discussed  by  Major  Suter,  '74,  i,  373. 
Private  and  Corporate  l¥orl£. 
A  cut-off  to  the  Mississippi  was  made  by  private  parties  about  35  years  ago,  doing 

more  harm  than  good,  '74,  i,  378. 
State  of  Tennessee  appropriated  $43,000  for  improvements  within  the  last  twenty 
years ;  no  benefit  derived  from  this  expenditure,  '74,  i,  379. 

Surveys* 

1873-^4.  By  O.  Leibrecht,  of  river  below  Dyersburg,  Tenn.,  '73,  57;  '74,  i,  63,  375. 


FORT  BRCWIVy  TEX*— Protection  of  the  river  banks  from  the  en- 
croachments OF  THE  Rio  Grande. 

Appropriations. 

1876 $10,000,  '77,76. 

1879 7,000.    Act  of  March  3. 

Engrineers* 

Chief  of  Engineers. 

Reports,  '77,75;  '78,85. 
Engineers  in  Charge. 

Lieutenant  Haupt,  1869,  '77,  474. 

Capt.  J.  F.  Gregory,  1876  to ,  '77,  75.    Reports,  '77,  473;  '78,  619. 

ASSI 8TA  NT 

8.  W.  Brooks,  1877-^8,  '78,  620. 
Estimates*    (See  Projects.) 
Financial  Statements* 

•77,  70,476;  '78,85,621. 
Operations* 

rrevious  to  1876  a  costly  work  of  sheet-piling  and  timber  was  built  by  the  Quarter- 
masters Department,  of  which  scarcely  a  trace  now  remains,  '77,  474. 

187^*77.  Pile  jetty  200  feet  in  length  constructed,  the  tops  of  the  piles  about  5  feet 
below  the  level  of  flood- water ;  jetty  ballasted  with  mattresses  of  brush  cov- 
ered with  bricks,  '77,  475;  '78,  621. 

1877-78.  Pile  jeUy  extended  130  feet,  of  which  40  feet  was  sheet-piling,  '78,  620. 
Piiysieal  Characteristics* 

Erosive  character  of  the  floods  of  the  Rio  Grande,  '77,  473, 474;  '78,  85.    Dangers 
arising  from  floods,  '77,  474;  '78,  621. 
Private  and  Corporate  l¥orl£* 

1871.  Pile  jetty  constructed  by  private  parties,  '77,  474. 

1878.  Jetty  of  live-willow  piles  constructed  by  the  Levee  Company  of  Brownsville, 
at  an  expense  of  about  $3,000,  '78,  621. 
Projects* 

By  Capt.  J.  F.  Gregory,  for  a  pile  jetty  150  feet  long,  at  an  angle  of  9  degrees  with 
the  shore,  to  deflect  the  current  from  the  bank ;  also  for  a  wing  at  the  lower 
end  to  prevent  erosion  behind  tbe  work,  '77,  475.  For  the  expenditure  of  the 
balance  of  the  appropriation  of  1876  in  repairs,  extension,  &c. ;  approved,  '78, 
620.  For  the  extension  of  the  jetty  400  feet  for  the  further  protection  of  the 
river  banks,  at  an  estimated  cost  of  $14,400,  '78,  621. 
Surveys* 

1869.  By  Lieutenant  Haupt,  '77,  474. 

1876-'77.  By  Capt.  J.  F.  Gregory,  '77,  474.  Comparison  of  tlie  surveys  of  1869  and 
1876,  '77,  474. 

14  EN 
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FORT  LEATEHrirORTH,  KAIV9.— (See  Missouri  River.) 


FORT  IHADISOHr  HARBOR  (Mississippi  River),  IOirA.~(8ee  also 

Mississippi  River  between  Falls  of  St.  Anthony  and  Cairo.) 

Approprtatlons. 

1876 $10,000, '76,  i,  141;  » 77,  84,524,535. 

1878 8, 000, '78,  97, 712. 

1879 3,600,  '79.  132,1139. 

Commerce. 

Blockade  of,  by  bar  in  front  of  city,  '76,  i,  84,688,689. 
Statistics,  '76,  i,  600. 
Contracts. 
1877.  A.  M.  Hutchinson,  for  delivery  of  stone  for  riprap  dam,  '76,  i,  535 ;  '78,  713.— 
1878.  A.  Mc Arthur,  for  furnishing  and  placing  rook  in  dAm,  '79,  1140. 
Eiiirinccrs. 
Chief  of  Engineers. 

Reports,  '76.  i,  84;  '77,  84;  '78,  97;  '79,  132. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76,  i,  688 ;  '77.  524. 
M^.  F.  U.  Farquhar,  '78,  711.    Reports,  '78,  711;  '79,  1139. 
Assistants 
C.  W.  Durham.    Report,  '76,  i,  689,  u,  188. 
M.  Meigs.    Report,  '77,  534. 
Estimates. 
For  improving  harbor  by  closing  Niota  Chute,  &c.,  1875,  $30,186,  '76,  i,  688,690,  ii, 

188;  '77,84,524;  '78,712. 
To  complete,  ^,586,  '79, 132, 1139. 
Financial  Statements. 

•77.  84,524;  '78,  97,712;  '79.  132,1140. 
Operations. 
1877-78.  Partial  construction  of  dam  across  Niota  Chute,  with  shore  protection  at 

ends  '78  97  712. 
1878-79.' Completion  of  Niota  Dam,  '79,  132,1139. 
Physical  Characteristics. 

Discharge  of  river  at  Fort  Madison,  '76,  i,  689. 
Projects. 
Improvement  of  river  in  vicinity,  1875,  by  closing  Niota  Chute  by  riprap  dam  on 
brush  foundation  1,400  feet  long  and  3  feet  above  low- water ;  also  removal  of 
small  lH^dge  of  rock  near  Niota  side  and  dredging  through  bar  to  facilitate  sconr, 
'76.  1,688,690;  '78.711. 
By  Mftj.  F.  U.  Farquhar,  1879,  for  extension  of  previous  project  by  constmctioD  of 
spur-dam  from  head  of  Niota  Island  toward  Iowa  shore,  '79,  132, 11^. 
S  n  r vc^flft 
1875.  In  vicinity  of  Fort  Madison,  '76,  i,  688. 


FORT  miFFIilUr  BAR.~(See  Delaware  River.) 


FORT  SmiTH,  ARK.^See  Arkansas  River.) 


FOIJRCHE  liA  FAITE  (FETti)  RITER,  ARK.—IiCPRoysMENT  of. 
Appropriations. 

1879,  ^10,000,  '79,  116,971. 
Commerce. 

Benotit  of  improvement,  '72,  387,397;  '79,  972. 
Statistics,  '79,  971,973. 
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Engineers. 

Chief  of  ENGimEEBS. 

Reports,  '71,  59;  '72.  56;  *78,  89;  '79,  116,118. 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1872,  '72,  386. 
M^.  W.  H.  fl.  Benyaurd,  1879.    Eeport,  '79, 971. 
Assistants. 
A.  H.  BlaisdeU.    Beport,  '72,  387. 
Zeph.  Harrison.    Beport,  '79,  972. 
Estimates. 
By  A.  H.  Biaisdell,  for  removal  of  sniijy^  and  leaning  trees,  $25,890,  '72,  387,390. 
By  Zeph.  Harrison,  for  the  removal  ofsnags,  bowlders,  and  leaning  trees,  (1^,034.50, 
•79,  974. 
Financial  Statements. 

•79,  116, 971. 
Pliysieal  Ciiaraeteiistics. 

Description  of,  '72,  387;  '79,  972.    Floods,  '72,  387.    Shoals,  '79,  973. 
Plans. 
By  A.  H.  Biaisdell,  for  the  improvement  of  the  river  by  the  removal  of  snags  and 
leaning  trees,  '72,  390. 
Projects. 
By  M%j.  W.  H«  H.  Benyaurd,  for  the  removal  of  snags,  bowlders,  and  leaning  trees, 
etc. ;  estimated  cost,  |23,034.50,  '79,  972. 
Sarveys. 
Ordered  by  act  of  March  3,  1871 ;  assigned  to  Lieut.  Coh  W.  F.  Baynolds,  and  made 

under  his  direction  by  A.  H.  Biaisdell.    Beport,  '72,  387. 
1879.  Examination  by  Zeph.  Harrison,  under  direction  of  MaJ.  W.  H.  H.  Benyaurd. 
Beport,  '79,  971. 


FOX  AND  UriSCOHrSIIir  RITERS.— improvement  of. 


Ippropriatioms. 


Year. 


For— 


1»39 

1866 
1867 

I^ 
1870 
1872 
1673 
1874 
1875 
1876 
1878 
1879 


Survey  and  pier 

Surveys 

Wisconsin  River,  $40,000;    sarveys, 
$J5,000. 

Sarveys  

Wisconsin  Biver 

Fox  River  (franchises) 

Fox  and  Wisconsin  Rivers 

do 


do 
do 
do 
do 


Total 


Grand  total 


AppTopria- 
uons. 


$2,500 


40,000 


100,000 
145,000 
800,000 
800,000 
600,000 
270,000 
250,000 
150,000 


2, 057, 500 


Allotments. 


$2,000 
16,000 

22,000 


80,000 


$8,000,500 


References. 


Acts  of  March  3, 1630. 
'76,  i,  195. 
'68,301,303;  ^76,  ii,  24. 

Inferred  from  '76,  ii,  201. 

'70,67;  '71,37. 

'72,  35. 

'73,  36, 121, 220. 

'74,  i,  42. 

'76,1,46,219. 

'76,  i,  98,  U,  399. 

•78, 117, 1170. 

'79, 156. 


Statement  of  appropriations,  *76,  ii,  398.    Remarks  by  Mtgor  Houston  on  size  of 
appropriations,  '73,  224;  '74,  i,  162.    Becommendation  by  Major  Houston  that 
appropriations  be  made  for  Fox  and  Wisconsin  Bivers,  '73,  223. 
Commerce. 

Object  of  the  improvement,  '78,  1170.  Benefits  to  commerce  by  the  improvement, 
'68,  52, 353, 357,  et  seq. ;  '72,  141 ;  '73,  222 ;  '76,  ii,  230;  '78,  1171.  Benefits  to 
local  commerce,  '79, 1532.  List  of  boats  navigating  Fox  Biver,  1866,  H.  Doc. 
58,  39th  CoDg. ,  2d  Sess. .  93.  Effect  of  railroads  on  the  navigation  and  commerce, 
'68,  358, 367.  Cost  and  receipts  of  Erie  Canal,  '73,  223.  Convention  at  Osh- 
koe^  June  24,  1874 ;  resolutions  of,  '74,  i,  162.  Navigation  open  on  Fox  Biver 
frona  Green  Bay  to  Portage  City,  '78,  117, 1169. 
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Commerce — Continned. 
Commercial  Statistics,  '67,  263 ;  '68,  356. 
Tolls  collected  on  Fox  River : 

1872-73 $1,893  27, '73,  222. 

1873-74 1,239  17, '74,  i,  162. 

1874-75 364  96,  '75,  i,  217. 

1875-76 385  23, '76,  i,  98. 

1876-77 653  36.  '77,880. 

1877-78 2,168  99,  '78,  1170. 

1878-79 2,993  58,  '79,  1533. 

Contracts* 

Impracticable  on  the  Wisconsin  River  (Commissioner  Richardson,  1853),  '76^  ii,217. 
1875.  C.  C.  Barker  &  Son,  for  locks,  annulled  for  failare  to  prosecnte  with  en- 
ergy, '76,  ii,  413.  Day  &  Call,  for  locks  and  dams,  abandoned,  bankrupt,  '76, 
ii,  414.  Conro,  Starke  &  Co.,  dredging  and  repairs  of  Portage  Canal,  '76,  ii, 
423, 424. 
Defense. 
Naval  station  in  Lake  Winnebago,  '76,  ii,  230. 

Documents*  (Not  published  in  reports.) 
H.  Doc.  102,  25th  Cong.,  3d  Sess.,  PettivaFs  report,  Jannary,  1838.  S.  Doc.  318, 26th 
Cong.,  1st  Sess.,  Captain  Cram's  report,  January,  1840.  H.  Doc.  55, 37th  Cong., 
3d  Sess.,  report  on  improvement  company's  work,  '76,  ii,  223.  H.  Doc.  58,  39th 
Cong.,  2d  Sess.  H.  Doc.  247,  40th  Cong.,  2d  Sess.,  Ma(|or  Warren's  report  of 
progress.  H.  Doc.  185,  42d  Cong.,  2d  Sess.,  report  of  arbitrators.  H.  Doc.  176, 
42d  Cong.,  2d  Sess.,  rejwrt  of  operations  on  Wisconsin  River  for  1871. 

Engrineers. 

Chief  of  Exgineers. 

Recommends  legislation  to  secure  title  to  lands  for  right  of  way,  H.  Doc.  74  and 
S.  Doc.6,  43d  Cong.,  2d  Sess.  Orders  survey  and  project  for  first  subdivisiou 
northern  transportation  route,  '75,  ii,  521.  Transmits  Mfgor  Houston's  report 
on  dams  at  Menasha,  '76,  ii,  425.  Transmits  Major  Warren's  final  rejMrt,  with 
remarks,  '76,  ii,  189.  Reports,  '66,  ii,  41,  iii,  3;  '67,  35;  '68,  49,51;  '69,  43; 
•70,  57;  '71,  37  ;  '72.  35;  '73.  35;  '74,  i,  42;  '75.  i,  45;  '76^  i,  92;  '77,  102; 
•78,  117:  '79.  156. 
Board  of  Engineers. 

Convened  at  Cincinnati,  Ohio,  November  3, 1878,  and  at  Baltimore,  Md.,  Febmary 
19, 1879,  to  report  on  movable  dams  for  the  Upper  Fox  River.    Report,  *79. 1547. 

(Majors  Craighill,  Houston,  and  Merrill.) 
Engineers  in  Charge. 

Capt.  T.  J.  Cram,  original  survey  and  plan,  1839,  '75,  i,  218. 

Col.  Charles  Whittlesey,  examination  of  Wisconsin  River  from  Portage  to  sources, 
1847,  '76,  ii,  220. 

Dr.  B.  F.  Schnmard,  examination  of  Wisconsin  River  from  Portage  to  mouth,  1849, 
'76,  ii,  220. 

C.  R.  Alton,  chief  engineer  to  State  board  of  public  works,  1848-^51.  Report,  '76, 
ii.  213. 

S.  G.  Callahan,  examination  of  Wisconsin  River,  1850,  '76,  ii,  217. 

W.  L.  Dewitt,  examination  of  Wisconsin  River,  1851,  '76,  ii,216. 

J.  K.  Anderson,  chief  engineer  to  State  board  of  public  -works,  1851,  '76,  ii,  214. 

J.  £.  Day,  consulting  engineer  to  State  board  of  public  works,  1851,  '7S,  ii,214. 

D.  D.  Owen,  U.  S.  Geologist,  Geological  Survey,  1852,  '76,  ii,  219. 
Commissioner  William  Richardson,  in  charge,  1853.     Report,  '76,  ii,  217. 

C.  D.  Westbrook,  chief  engineer  Fox  and  W  isconsin  Improvement  Company,  1854. 
Report, '76,  ii,  221. 

D.  C.  Jenn6,  chief  engineer  Fox  and  Wisconsin  Improvement  Company,  1859. 
Report, '76,  ii,  224, 228. 

N.  M.  Edwards,  chief  engineer  Green  Bay  and  Mississippi  Canal  Company,  1866, 
•76,  ii,  2:30. 

Maj.  G.  K.  Warren,  survey  and  plans,  1866-70,  '66,  i,  41.  Preliminary  report,  H. 
Doc.  58, 39th  Cong., 2d  Sess.,  41 ;  '67,  260.  Report  on  survey,  '68,  303, 350, 360. 
363;  '69,  187;  '70,  226.  Retained  maps  at  Newport,  R.  I.,  '71,  120.  Final  re- 
port referred  to,  '76,  i,  92.    His  final  report,  '76,  ii,  189,  et  seq. 

Col.  J.  N.  Macomb,  1870-71.    Report,  '70,  292. 

Maj.  D.  C.  Houston,  work  of  improvement,  May,  1871,  to .    Reports,  '71, 120; 

'72.132,135;  '73,218;  H.  Doc.  74,  S.  Doc.6, 4:kl  Cong.,  2d  Sess. ;  '74,1,161;  '75, 
i,  216,521;  '76,  ii,396;  '77,  877;  '78,  ii,1169;  '79,  1531. 
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U.  Meriton,  dame  on  Wisconsin  River,  lBo3,  '76,  ii,  218. 

Capt.  C.  B.Stiter,BiiTvefH,  m66-'6e, '66,  i,41;   '66,305.     Beport,  H.   Doc.  58,  39th 

Cong.,  ad  Seas.,  73. 
Capt.  S.  M.  MansSeld,  snrvey,  '66,  ii,  41. 
J.Z.OBboni,Biirvev,H.Doc.&^  39th  Cong.,2dBeaB.,73:  Aiedinthefl«lil,'6a,361: 

'69,  199. 

D.  W.  Wellmau.fjeaerftl  aaaiBtMit  and  in  charge  of  survey;  office  work,  '69,  199. 
Beport  and  estimate,  '68,  351. 

E.  F.  EUaworth,  aorvey,  1867,  '76,  ii,  246. 

W.  W.  Bich,  survey,  1867,  '68,  305 ;  '76.  ii,  246. 

E.  L.  Billiflgs.  survey,  1867,  '76,  ii,  246. 

R.L.Dukee, survey,  1867, '69,  199;  '76,  ii,246. 

I. D.  McKown, aurvoy,  1867,  '76,  ii, 846. 

J.  P.  Cotton,  survey,  1867,  and  report  and  estimates,  '76,  ii,  maps. 

JacobB1ickeiisdeTl'Br,examinationofFoxaiidWiBCoaBiiiBiTerB,1869,'76,ii,198,242. 

H.  C.  Long,  snag-boats.     Beport,  '69,  203. 

Capt.  A.  M.  Miller,  '72,  135, 

John  Mader,  in  charge  Wiscouun  Biver.     Reports,  '72,  133,141;  '73,225,243; 

'74,  i,  167. 
John  Pierpont,  agaistant  on  Fox  Biver,     Beports,  '72,  148;  '78,  117T;  '79,  1538. 

DetailB  of  locks,  '77,  887. 
N.  E.  Rosseil,  survey  on  Foi  Biver ;  in  charge  Upper  Fox  Biver,  '73, 236, 233 :  '74, 

i,16*;  '75,  i,120.     Survey  on  Fox  Biver  '75,  l,2S2. 
William  J.  Bryson,  incliargenpperBection,FoiKiver,'73,226i  '74,  i,  164;  '75,  i,220. 
LeonaidMBrtin,inohargelower8ectionb'oxBivBr,'73,23S;  '74,i,164;  '75,  i,  330. 
N.  M.  Edwards,  in  charge  Fox  Biver  improvement,  m72-?4,  assistant  to  Capt.  J. 

G.  Lydecker.     Reports,  '73,  333 ;  '74,  i,  103. 
Capt.  J.  G.  Lydecker,  May,  1874.  to  April,  1877,  Fox  Biver.     Reports,  '74,  i,163: 

'75,  i,219;  '76,  ii.4I3;  '77,  889. 
Lieut.  F.  A.  Hinman,  July,  ltf?4,  to- — -,  Wisconain  Biver.    Reports,  '74,  i,  166; 

•75,  i,  333;   '76,  ii,  417.422;   '77,  890;   '78,  1170;   '79,  1534.     February,  1876, 

Upper  Fox  Biver.     Reports,  '76,  ii,  423;  '77,  888;  '78,  1174;  '79,  1536. 
Henry  Lijjencranlz,  survey  Fox  River,  '75,  i,  223;  died,  '77,  887. 
J.R.Berthetet,Jr.,  overseer,  WiscoDEin  River.    Beport,  '76,  ii,  430. 
Ed.C.  Hinman,  overseer,  Wisconsin  Biver.    Reports,  '76,  ii,  419;  '79, 1536, 1538. 
C.A.Fuller,  assistant  engineer.  Lower  Fox  River.    Reports,  '78,  1179;  '79, 1544, 
CaUmates. 


CntT.  J.CMm. 

G.k  Alhm 

W.  LDewitt.-. 

WnUunBkl 
D.  C.  JenM. 


M^.O.K.Wairan, 

Cipt.C.B.8at«T... 
Do 


Be... 


Iniprovani 
Improvsn 


With  Wt8  200 
feet  long,  0  feet 
drmngbt. 


Bonpet  and  dredge 

4  feet  dnogbt 

B  feet  dnoght 

To  3  feet  by  wing- 
To  s  feet  by  dams 

and  cftnu. 
To  Moot  o»n*l 


i0.oaa  2,002,384 


1,250,000 
1,387.384 


B.ki.DocSS, 

3Mb    Conic. , 
M  Sees.,  41. 
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£  stimates — Continued. 


By- 


H.  C.  Long 

Mfl^.  6.  K.  Warren 

Do 

Do 

Do 


Do. 
Do. 


{ 


Maj.  D.  C.  Hoaston 
Do 


Year. 


Do. 
Do. 
Do. 
Do. 

Do 

Do. 

Do. 
Do. 


Do 

Lieut.  F.  A.  Hinman 


1868 

1868 

18«8 

1808 

1868 

1870 
1875 
1875 

1872 

1873 

1873 
1875 
1875 
1875 

1875 

1875 

1876 
1870 

1870 
1875 


For— 


Snag-boat    and 

scraper. 
Experimental 

work. 
Dams,  etc.,  3  feet 

draught. 
Dams,  etc.,  4  feet 

draught. 
Canal,   5   feet 

draught. 
)Canal,  4  feet 
5     draught. 
Canal,   5   feet 

draught. 
Improvement    o  f 

natural  channel. 
Various  plans 


Maximum  est.. 

....do 

do 

Final  estimate. 

Canal  plan 


(4 


^ 


$30,000 
50,000 

500,000 
3,250,000 
4,300,000 

|4, 000, 000 
4, 165, 000 

420,044 


930,705 


Survey  trmsporta- 
tion  route. 

Canal  at  Meunsha. 

Enlarging  Me- 
nasha  Canal. 

Flowage  damages 

Completion  of  im- 
provement. 


9 

gb 


10, 000, 000 


400,743 


H 


I 


^1 

•gM 


H 


$2,008,400 


4,000,000 


100,558 
40,000 

1,000,000 


BefiBrmois. 


$2,000,000) 
to$3, 000, 000  > 
5, 000, 000  > 
4, 235, 042 
3,  609, 105 
3,745.003 

14,000,000 

10,000 


»68,327. 
>68, 52,360.m 


'70,226;    '76, 

1(1-93,298. 
'76,  ii,  298. 

♦72, 140. 

'73,38,224; '74, 
i,  161. 

'76,  i,  218. 
'76,  ii,  623. 
'76,  ii,  398; '78, 

1170. 
'76,  i,  211J,  ii, 

401. 
'76,11,522. 

'76,11,307,411. 
'76,  ii,  411. 

'76,  ii,  411. 
'76,  i,  225,227. 


Detailed  estimates,  by  Captain  Suter,  for  locks  and  dams  on  Fox  River,  '76, 11,231^ 
235, 240.    Detailed  estimates,  by  Assistant  N.  M.  Edwards,  for  Fox  River  work3 

«  and  canal  at  Portage,  '73,  242.  Estimate,  by  Assistant  John  Nader,  for  6  feet 
draught  ou  Fox  River,  $2,462,715,  '73,  229.  Estimates,  by  Lieutenant  Hinman, 
of  work  required  to  complete  improvement  of  Wisconsm  River,  '78^  1172;  to 
complete  Fox  River,  upper  section,  '78,  1176. 

£  xpenditures. 


$428,855  83   '76,  Ii,  219. 

728,928  47   '76,  ii,  227. 

0,585  92    '76,ii,228. 

28, 000  00  $1, 192, 370  22    76,  ii,  241. 
39,000  00    '76,ii,  201. 


1848-'53 Under  State  management 

lS53-'59  Under  corporation  management 

Jan.,  1800-Aug.,  1802    do 

1867 do 

For  all  Biirvey 8  under  M%}or  Warren 

Tables  of  expenditures  by  State  and  corporations,  *76,  ii,  219, 227.  Details  of  ex- 
penditures, 1871,  '73,  243;  1871-72,  '72,  133, 134. 144,  e*  8e<z. ;  '73,  244.  State- 
ment of  monthly  expenditures,  1872-^73,  on  Fox  River,  '73,  227 ;  on  Wisconsin 
River,  '73,  230;  1873-74,  on  Fox  River,  '74,  i,  165;  on  Wisconsin  River,  '74,  i, 
168, 172. 
Financial  Statements*    (See  also  Expenditures.) 

'67,  262;  '71.  37;  '72,  35,  133,  134;  '73.  36,  224;  '74,  i,  42,  162;  '75,  i,  45,  219;  '76, 

i,  98,  ii,  212,  213,  214,  216,  219,  222,  226,  227;  '77,  103;  '78,  117,  1170;  '79,  156, 

1534.     Bonds  of  Fox  and  Wisconsin  Improvement  Company,  18o3, 1500,000,  '76, 

ii,  221. 

Lei^isiation. 
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to  be  made  under  direction  of  the  Secretary  of  War,  '76,  ii,  230.  Act  of  Con- 
gress, July  11,  1870,  prohibiting  expenditures  until  the  Green  Bay  and  Missis- 
sippi Canal  Company  agree  to  convey  its  property  and  franchises,  '70,  57,  292; 
*72,  35.  Act  in  full,  '73,  224.  Act  of  March  3,  1875,  relating  to  flowage  dam- 
ages, '76,  ii,  397. 
Acts  of  ^tMxmMti  Ugislaiwre^  June  29,  1848,  accepting  grant,  '76,  ii,  211.  August  8, 
1848,  providing  for  the  improvement,  '76,  ii,  211.  July  6, 1853,  chartering  Fox 
and  Wisconsin  Improvement  Company,  '76,  ii,  220.  1856.  Beqniring  3i  and  4 
feet  navigation  on  Fox  River, '76,  ii,  22:i.  1866.  Organizing  Green  Bay  and  Mis- 
sissippi Canal  Company,  '76,  ii,  230. 
LegiilaHon  required  to  prevent  conflict  with  owners  of  water  franchises  on  Fox 
River,  '73,  222;  to  obtain  title  to  lands  for  risht  of  way,  H.  £x.  Doc.  74,  8. 
Doc.  6,  43d  Cong.,  2d  Sess.  Flo  wage  claims,  and  lowering  the  dams  at  outlet 
of  Lake  Winnebago,  report  of  Major  Houston  on,  '76,  ii,  109.  Letter  to  Secre- 
tary of  War  from  the  Chief  of  Engineers  on  same,  '76,  ii,  424.  Major  Houston 
recommends  removal  of  claims  for  damages  out  of  State  courts  and  reference 
to  United  States  commissioners,  '78,  1170.  (See  also  H.  Doc.  74  and  S.  Doc.  6, 
43d  Cong.,  2d  Sess.)  Excessive  damages  awarded  by  State  courts,  H.  Doc.  51, 
45th  Cong.,  3d  Sess. 
Operations*  (See  also  Private  and  Corporate  Work  and  Surveys.) 
Fox  RivifiR : 

History  of  work,  '79,*  1531.    R^nm^  of  operations,  '79,  1532. 

1872-73.  Works  transferred  to  United  States  from  Qreen  Bay  and  Mississippi 
Canal  Company,  October  1,  1872,  '73,  225.  Repairs  on  Lower  Fox  and  to  levee 
atMontello;  dredging;  quarries  opened,  '73,  226. 

1873-^4.  Dredging  on  levels,  repairs  to  old  locks  and  dams  on  Lower  Fox,  new 
look  and  stone  dam,  surveys  on  Upper  Fox,  '74,  i,  42.  Detailed  report,  '74,  i,  162. 

1874-'75.  Lock  and  dams;  repairs,  surveys,  detailed  reports,  '75,  i,  220. 

1875-76.  Portage  Canal  enlargement  completed;  2  now  locks  and  5  new  dams;  dredg- 
ing; locks  let  by  contract;  contractors  failed.  Reports,  '76,  ii,  396,  412,  4S». 
Statement  of  work  on  canal  at  Portage,  '76,  ii,  423. 

1876-77.  New  locks,  dams ;  dredging ;  line  opened  so  far  as  locks  are  concerned 
June  1, 1876.    Report,  '77,  877,  880,  ^88. 

1877-78.  New  dams,  repairing  locks,  quarrying  stone,  dredging,  etc.,  '78, 1169, 
1174.    Navigation  open  from  Portage  City  to  Green  Bay,  '78,  1169. 

1878-79.  Dredging,  repairs  of  locks,  widening  Portage  Canal,  commencement  of 
new  lock,  and  crib-dam,  retaining- wall,  etc.,  '79, 1^8-1547. 
Wisconsin  Riyek  : 

History  of  improvement,  '73,  218,  219,  243.    R^um^  of  work  done,  '79,  1533. 

1866-^67.  Surveys  by  Captain  Suter  and  Major  Warren.    (See  Surveys.) 

1867-^68.  Survey  continued.    Steamer  Caffrey  attempted  to  enter  river.  '69,  203. 

186&-'69.  Snag-boat  Winneconne  purchased  (!J8,500,  '69,  43;  $8,000,  '70,226;  '76, 
ii,  242)  and  set  to  work,  '69.  43,  190;  '70.  57. 

1869-70.  Winneconne  removed  snags  from  Portage  to  Sauk  City,  30  miles.  Drew 
too  much  water,  '70,  226.    Examination  by  Major  Warren,  '76,  ii,  242. 

1870-71.  Work  suspended,  '70,  292.    (See  Legislation.) 

1871-72.  Experimental  work  on  proposed  canal  crossings  commenced  July  1,  by 
dikes  and  dams  of  brush  and  stone,  '71,  120.  RexM)rt  on  same,  '72,  135, 143. 
Result  favorable  to  improvement  of  natural  channel,  '72,  132.  Plans  of  wing- 
dams.  '72,  144. 

1872-73.  Same  work  continued  from  July  1  with  satisfactory  results,  '73,  218. 
Report  on,  by  Major  Houston,  '73,  229 ;  by  Assistant  John  Nader,  '73, 244 ;  '74, 
i,  170.    39  miles  of  river  improved,  '74.  i,  167, 173. 

1873-74.  Wing-dams;  detailed  report  on,  '74,  i,  169.  Details  of  work  and  mate- 
rials for  '74  i  171 

1874^5.  118  dams,  =48,847  linear  feet  built  to  date,  '75,  i,  224.  Unfavorable 
opinions  expressed  as  to  permanence  of  channel,  '75,  i,  217.  Tables  of  com- 
pleted dams  built,  '75,  i,  224,  227.    Grand  excursion  and  resolutions,  '75,  i,  226. 

lw5-76.  Operations  as  before,  '76,  ii,  399.    Detailed  reports  on  method  of  im- 

?rovement,  '76,  ii,  402,  417,  422.    Reasons  for  delay  in  completion,  '76,  ii,  418. 
able  of  completed  dams  built  and  work  done,  '76,  ii,  418. 
1876-77.  Nothing  done  owing  to  limited  funds,  '77,  879.    Results  demonstrate  the 

practicability  of  the  improvement, '77,  880,  890. 
1W7-78.  No  work  done,  '78,  1169.    Examination  showed  that  channel  formed  by 
work  of  improvement  had  been  maintained,  '78,  1170,  1171.    Soundings  taken 
about  once  a  year  since  1875  on  upper  improved  section,  '78,  1171. 
1878-79.  Repairs  and  extension  of  dams,  snagging,  bank  protection,  etc.,  '79, 
1536.    Operations  suspended  pending  action  of  Board  of  Engineers,  '79,  1533. 
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FOX  AND  WISCONSIN  RIVERS -Gontinned. 

Physical  Characteristics. 

Fox  River  : 
Upper  Fox  tlcscribed,  *76,  ii,  235.    Lower  Fox  described,  '76,  ii,  271.    Dams  de- 
scribed, '76.  ii,  231.    List  of  dams,  '76,  ii,  235.    List  of  rapids,  '76,  ii,  212. 
Auomaloiis  features,  '76,  ii,  270.    State  of  water  during  season  of  navigation, 
*73,  222,  225.    Descent  from  Portage  to  Green  Bay  210  feet,  '68,  368. 

WiSCONSIX  RiVBR  * 

Described  by  Mijor  Warren,  '76,  ii,  201,  248,  ei  seq.  ;  by  Capt.  C.  R.  Suter,  H.  Doc. 
58,  39tb  Cong.,  2dSess  ,  page  76;  by  Capt.  T.  J.  Cram,  '75,  i,  21«;  by  Assistant 
John  Nader,  '72,  141 ;  by  Assistant  John  Pierpont,  '72,  14d;  by  D.  C.  Jenn^, 
'76,  ii,  229. 

Geological  survey,  1852,  '76,  ii,  219.  Formation,  '68,  307.  The  Wisconsin  River 
the  outlet  of  Lake  Winnebago,  '68,  310. 

Bars  in  the  Wisconsin  River,  '69,  204 ;  have  but  16  inches  water,  '70,  226.  De- 
scribed by  Major  Houston,  '72,  139 ;  by  Assistant  John  Nader,  '72, 132, 142. 
Ori^  of,  and  discussion  on,  '72,  142,  149;  '76,  ii,  256. 

Length  of  river  from  Portage  to  mouth,  118  miles;  descent  at  low-water,  169  feet, 
'68,  363,  367.    Table  of  lengths,  slopes,  and  falls,  '76,  ii,  240. 

Discharge  of,  '68,  353.    Table  of,  '76,  ii,  266,  et  aeq. 

Railroad  bridges  across,  serious  obstructions,  '70,  266:  '72,  132,  137;  '76,  ii,  221; 
'78,  1171.     Fully  described  by  Major  Warren,  '76,  ii,  260. 

Stage  of  water.  '67,  261.  Tables  of,  '76,  ii,  262.  Soundings  in  1876,  '77, 879, 891. 
Soundings  of  1878,  '78,  1172. 

Anomalous  features  of  Wisconsin  River,  '76,  ii,  270. 

Tables  of  temperature  and  rainfall,  '76,  ii,  250-253. 

Tables  of  river  sands,  sizes,  and  specific  gravity,  ii,  '76,  259. 

Tables  of  stages  of  water,  '76,  ii,  262. 


Tables  of  water  slopes.  '76,  ii.  264^  1276. 
Tables  of  discharge  volumes,  '76,  li,  266,  et 


seq. 


Tables  of  lengths,  slopes,  and  falls,  '76,  ii,  240. 

Comparison  between  Wisconsin  and  Garonne  Rivers,  Wisconsin  and  Ohio,  '76. 

ii,  285. 
Drainage  of  Lake  Winnebago,  formerly  by  Wisconsin  River,  '76,  ii,  271. 
Plans.    fSee  also  Estimates. ) 

Object  of  the  improvement,  '68,  367 ;  '69,  190.  Plans  of  Capt.  T.  J.  Cram  and  early 
works  by  State  engineers  for  2  feet  draught  described,  '76,  ii,  212,  et  •09. 

By  Commissioner  Cross  well,  for  Wisconsin  River,  '76,  ii  215. 

By  Mr.  Westbrook,  for  reservoir  on  Upper  Wisconsin,  '76,  ii,  222,  228. 

By  Major  Warren,  for  Wisconsin  River,  low- water  navigation  of  3  feet  ^H.  Doc.  58, 
39th  Cong.,  2d  Sess.,  page  41),  by  dams,  jetties,  revetments,  etc.,  01  brush  and 
stone  in  connection  with  dredging,  preferred  to  a  canal  or  locks  and  dams. 
Experimental  improvement  to  cost  $50,000,  '68,  315, 352,  360, 368;  '69, 191;  '76, 
ii,  198. 

By  Mr.  D.  W,  WeUman,  assistant  engineer,  for  (1)  a  3-foot  navigation  by  im- 
provement of  the  natural  channel,  $427,747 ;  (2)  a  4-foot  navigation  by  addition 
of  side  canals,  $3,206,790 ;  (3)  a  5-foot  navigation  by  canal  alon^  river  banks 
and  crossing  river,  $4,164,270;  or  with  4-foot  navigation  reduced  by  $397,500. 
Discussion  of  these  plans,  '68,  352;  and  of  time  required,  '68,  356,  36a  Sub- 
mitted with  report  for  1868,  '70,  57.  Major  Warren  prefers  the  third  or  canal 
plan,  which  he  estimates  at  $4,000,000,  '70,  226;  '76,  ii,  193;  and  specifies  the 
order  proposed  for  the  work,  '70,  226;  '76,  i,  92.  Discussion  of  plans,  '76,  ii, 
228.  Major  Honston  prefers  the  natural  channel  plan,  '76,  ii,  400.  Estimates 
the  cost  of  the  canal  at  $10,000,000,  '76,  ii,  401. 

M^or  Warren's  full  report,  '76,  ii,  190.  Methods  discussed,  '76,  u,  273.  Dam 
method  impracticable,  '76,  ii,  287.  Reservoir  system,  '76,  ii,  288.  Dams  and 
locks,  '76,  11,  289.    Canal  plan,  '76,  ii,  289. 

The  general  plan  adopted,  '73,  36,  221 ;  at  total  cost  of  $2,600,000,  '75,  i,  218. 

European  methods  as  described  by  Mr.  Stevenson,  '75,  i,  218. 

Plans  described  and  discussed  by  M^jor  Houston,  '76,  ii,  399,  400.    Compared  with 
freight  railroads,  '7^  880. 
Private,  State,  and  Corporate  'Work.    (See  also  Expenditures.) 

1848.  State  board  of  public  works  ;  surveys  and  plans,  '76,  ii,  212. 

1849.  State  board  of  public  works ;  commenced  operations  on  Fox  River  and  made 
examination  of  the  Wisconsin,  '76,  ii,  213. 

1850.  State  board  of  public  works ;  operations  on  Fox  and  Wisconsin  Rivers,  '76, 
ii,  213. 

1851.  State  board  of  public  works;  operations  on  Fox  and  Wisconsin  Rivers  and  ou 
Portage  Canal,  '76,  ii,  214. 
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FOX  AND  WISCONSIN  RIVERS— Oontinuod. 

Private,  Stftte.  and  Corporate  UTork— Continned. 

1852.  State  board  of  pnblic  works ;  operations  on  Fox  and  Wisconsin  Rivers  and  on 
Portage  Canal,  '76,  ii,  216.  Report  of  Commissioner  Richardson  on  Wisconsin 
River  dams,  '76,  ii,  217. 

1853.  Fox  and  Wisconsin  Improvement  Company  chartered,  '76,  ii,  220.  History 
of  '76,  ii,  220. 

1854.  Report  of  Chief  Engineer  C.  D.  Westbrook  on  operations  by  Fox  and  Wiscon- 
ain  Improvement  Company^  '76,  ii,  221. 

1855-^59.  Fox  and  Wisconsin  improvement  Company's  operations  on  Fox  River. 
Report  of  Chief  of  Engineers^  '76,  ii,  224. 

1860-^62.  Fox  and  Wisconsin  Improvement  Company's  operations  on  Fox  River. 
Report  of  Chief  of  Engineers,  '76,  ii,  225,  228. 

1866.  Fox  9jid  Wisconsin  Improvement  Company  sold  out  by  tmstees.  Green  Bay 
and  Mississippi  Canal  Company  organized,  '76,  ii,  230. 

1867-'69.  Operations  by  Green  Bay  and  Mississippi  Canal  Company,  '76,  ii,  241,  242. 

1872.  Works  transferred  to  the  United  States,  as  per  report  of  board  of  arbitrators 
(H.  Doc.  185,  42d  Cong.,  2d  Sess.]),  which  awarded  |325,000  to  the  company  for 
the  property,  rights,  and  franchise,  $180,000  being  deducted  by  the  Secretary  of 
War  for  property  not  needed  by  the  United  Statra ;  $145,000  was  appropriated 
(June  10, 1872)  and  paid,  '72,  35 ;  '73,  219.  The  company  retained  the  water- 
power  franchise,  a  source  of  conflict,  '73,  222;  '74,  i,  163,  166.  List  of  works 
transferred,  '79,  1532. 

Results  of  corporate  work  summed  up,  H.  Doc.  58,  39th  Cong.,  2d  Sess.,  page  74. 

Fox  River  Improvement  Company's  works  examined  by  Major  Houston,  *73,  219. 

Railroad  bridges  modified,  '75,  i,  224,  226;  '76,  ii,  433,  434;  '77,  888. 

History  of  early  explorations,  '76^  ii,  203;  of  early  State  and  corporate  work,  '76, 
ii,  212,  220. 
Projects*    (See  also  Plans.) 

By  Maj.  D.  C.  Houston,  for  operations  on  Wisconsin  River,  '72,  135.    The  project 
adopted,  at  total  cost  of  $3,745,663,  '75,  i,  218  ;  '76,  ii,  398;  '78,  1170. 
Secretary  of  'War. 

Authorized  by  act  of  July  7, 1870,  to  adopt  such  plans  for  Wisconsin  River  as  rec- 
ommended by  the  Chief  of  Engineers,  '73,  218.  Action  on  report  of  board  of 
arbitrators,  '72,  35.  Concurs  in  plans  for  Menosha  Canals  and  requests  Attor- 
ney-General to  defend  flowago  suits,  '76,  ii,  425.  Recommends  legislation  as  to 
title  to  lands  for  right  of  way,  H.  Doc.  74,  43d  Cong.,  2d  Sess.,  and  S.  Doc.  6, 
43d  Cong.,  2d  Sess. 
Surveys* 

1836.  By  Mr.  Centre,  C.  £..  under  directions  of  Colonel  Abert,  U.  S.  T.  £.,  of  entrance 
to  Fox  River,  '76,  ii,  206.    Report  dated  April,  1838. 

1837.  By  Mr.  Pettival,  C.  E.,  under  Topographical  Engineer  Bureau,  of  Fox  River. 
Report  printed  as  H.  Doc.  102,  25th  Cong.,  3d  Sees.,  '76,  ii,  208. 

1839.  By  Capt.  T.  J.  Cram,  U.  8.  T.  E.,  of  Fox  River.  Report,  8.  Doc.  318,  26th 
Cong.,  Ist  Sess.,  '76,  ii,  209;  '75,  i,  218. 

1847.  By  Col.  Charles  Whittlesey,  examination  of  Wisconsin  River  from  source  to 
Portage.  Report  in  Geological  report,  Lippincott,  Grambo  &,  Co. ,  Philadelphia, 
1852,  '76,  ii,  220. 

1849.  By  Dr.  B.  F.  Schumard,  examination  of  Wisconsin  River  from  Portage  to 
month.    Report  in  Geological  report,  Lippincott,  Philadelphia,  1852,  '76,  ii,  220. 

1852.  Geological  survey  of  the  Wisconsin  by  D.  D.  Owen,  U.  8.  G.  Report,  Lippin- 
cott, PMladelphia,  1852,  '76,  u,  219. 

1866.  Preliminary  examination  and  survey  by  Capt.  C.  R.  Suter,  under  direction  of 
Maj.  G.  K.  Warren.  Report,  H.  Doc.  58, 39th  Cong.,  2d  Sess.,  page  74,  '66,  iii,  35; 
'67, 35.  No  reliable  survey  ever  made  of  the  Wisconsin  River,  same  document, 
page  95.    Detailed  estimate  for  such  a  survey,  same  document,  page  103. 

1867.  Survey  of  Wisconsin  River,  under  direction  of  M^.  G.  K.  Warren,  by  Capt.  C. 
R.  Suter,  commenced  August  26.  '68,  49.  Fully  described  by  Major  Warren, 
•76,  ii,  243.  Instructions  of  Major  Warren  for  survey,  '68,  303;  '76,  ii,  244. 
Office  work  by  D.  W.  Wellman,  assistant  engineer.  Result  of  work  on  survey, 
'68,  363 ;  '76,  ii,  247.  Estimate  for  additional  survey,  $7,500,  '68,  362.  Final 
report  by  Major  Warren,  '76,  ii,  190.  Cost  of  all  surveys  under  Major  Warren 
for  this  improvement,  $39,000,  '76,  ii,  201. 

1874.  Survey  under  direction  of  Maj.  D.  C.  Houston  for  northern  transportation 
route  to  the  seaboard,  '74,  i,  161 ;  '75,  ii,  521.  Survey  of  channel  of  Fox  River, 
•74,  i,  166.  Surveys  of  Upper  Fox  River  completed,  '75,  i,  216;  described,  '75, 
1,  222 ;  platted,  '76,  ii,  398. 

1875-^8.  Soundings  taken  about  once  a  year  on  upper  improved  section  of  Wisconsin 
River,  '78»  1171.    Soundings  of  1878,  •78»  1172. 
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FOX  AND  iri8€ONSIN  RITE RS— Continued. 

Sarveys — Continued. 
Maps. 
Map  and  profile  of  entire  route,  Warren's  report,  Plate  1,  '76,  ii^  §96.    Of  month 
of  Wisconsin  River.  Warren's  report,  Plate  2,  '76^  ii,  296.     Of  Wisconsin  River 
in  sections,  Warren^s  report,  Plates  3-8,  '76,  ii,  296.    Of  Portage  Canal  and  parts 
of  Wisconsin  and  Fox  Kivers,  Warren's  report,  Plate  9,  '76,  ii,  296.    Profiles  of 
stages,  Lake  Winnebago,  etc.,  Warren's  report,  Plate  10,  '76,  ii,  296.    Sket^^li 
map  and  section,  Wisconsin  River  and  valley  (Warren),  '76,  ii,  245.    Of  bars  in 
Wisconsin  River  (Warren),  '76,  ii,256.    Of  former  extent  of  Lake  Winnebago 
( Wanen),  '76,  ii,  271.    Of  Wisconsin  River  canalized  (Warren),  '76,  ii,  282.    Of 
characteristic  sections  and  plans  Wisconsin  River  (Warren),  '76,  ii,284.    Of 
route  (Warren's  report,  map  cover),  '76,  ii,  284.    Of  canal  at  Menasha,  '76,  ii,  410. 
Of  route  (Father  Marquette),  '76,  ii,206.    Sketches  showing  wing-dams  of 
1871-'72,  '72, 134.    Method  of  improving  Wisconsin  River,  '76,  ii,  408.    Dam  and 
lock  details  on  Fox  River,  '76,  ii,  416.     v  iew  of  mouth  of  Wisconsin  River  (War- 
ren's report,  map  cover),  '76,  ii,  296.    Land-office  maps  very  unreliable,  H.  Doc. 
58,  39th  Cong.,  2d  Sess.,  page  73.    Scale  of  maps  and  progress  on,  '68,  363 ;  '69. 
191;  '76,  ii,39>8.    Maps  of  survey,  Wisconsin  River,  described  (Warren),  '76, 
ii,  247. 

[S.O.L.P.] 


FRANKFORT  (AJJX  BECS  SCIES)  HARBOR,  MICH.— Improve^ 

MEXT  OF. 

Appropriations* 

1866 188,541  00, '66,  iii,  10,35,iv,9L 

1867 10,000  00,  '67,26. 

1868  (allotted) 10, 000  00,  '68,  36. 

1869  (allotted) 29, 318  85,  '69,  22. 

1870 ;..  10,000  00,  '70,40,129. 

1871 10,000  00,  '71,  38. 

1872 10,000  00,  '72,36. 

1873 10,000  00,  '73.  37. 

1874 10,000  00,  '74,  i,42. 

1875 10,000  00,  '75,  i,47. 

1876 3,000  00,  '76,  i,100. 

1878 8,800  00,  '78,120. 

1879 4,000  00,  '79,162. 

Total  to  1879 8213,659  85 

Allotment  of  1869  called  !|31,500,  '69,  30.    Transferred  from  appropriations  for  thiB 
harbor  to  Grand  Haven,  Mich.,  ^1,885,  '70,  40,129.    Statements  of  appropria- 
tions, '74,  i,175;  '76,  ii,465;  '79,  1602. 
Commerce* 
Benefit  of  improvement,  '66,  iv,  95;   '68,  135;  '71,  185.    Importance  as  harbor  of 

refuge,  '68,  135;  '71,  177,185;  '76,  i,100;  '77.  903. 
Statistics, '67,  118 ;  '68,135;  '69,86;  '70,129;  '71,133,135;  '73,262;  '74,  i,  176; 
•75,  i,  245;  '76,  ii,176;  '77,  903;  '78,  1201. 
Contracts. 


Year. 


Contractor. 


1868 
1666 
1867 
1869 
1871 
1871 
1871 
1872 
1873 
1874 
1875 
1877 
1878 


Macdoonel  dtCo* 

Whit  wood  &  Hubbell. .. 

do 

do 

C.  S.  Stevenat 

T.  S.  White 

William  Nichola 

Binl&Michle 

William  Nichols 

W.  L.Smith 

Thoman  L.  Ilossor  &  Co. 

Robert  M.  Steel 

Hervey  S.  Dale 


Contract  for— 


Materiala  and  labor . 

do 

do 

do 

do 

Dredging 

Labor  

Pier  extension 

do 


do 

do 

do 

.do 


Bef«renc«8. 


»66,  iv,  M. 

'66,  iv,  M,95. 

'67,  59, 119. 

'69,86. 

»71, 182. 

'71, 132. 

'71, 134. 

'73,  260. 

»73,  260. 

'76  i,  244 

'76',  1,244;'  '76,ii,4«4. 

'77,902. 

'79, 1601. 


Abstracts  of  bids,  '66,  iv,97;  '71,  134;  '73,  262;  '75,  i,245;  '77,  903. 
Abstracts  of  contracts,  '67,  59, 119 ;  '68,  136. 


*  Failed  to  fUmiah  bonds,  '66,  iv,  94. 


t  Annulled,  '72, 170. 
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FRANKFORT  (AUX  BECS  SCIES)  HARBOR,  ]SICH.~Contiuued. 
Engineers. 

CHI£F  of  T^ N fri TTElCRfl . 

Reports,  '66,  i,2,5,ii,41,ui,10,35;  '67,  20,26;  '68,  35:  '69.  30;  '70.  39;  '71,  38; 
•72,  36;  '73,  36;  '74.  i,42;  '69,  30;  '70,  39;  '71,  38;  '72,  36;  '73,  36;  '74,  i,42; 
'75,  i,47;  '76^  i,100;  '77,  105;  '78,  120;  '79,  161. 
Engineers  in  Charge. 
Capt.  George  G.  Meade,  1859,  '66,  i,  33. 

Lieut.  Col.  T.  J.  Cram,  1864-'65,  '66^  i,  2, 5.    Report,  '66,  i,  13, 32. 
M^.  J.  B.  Wheeler,  1866-'e9.    Reports,  '66,  iv,  91, 94, 98 ;  '67,  U7, 252, 258 ;  '68, 135. 
Capt.  F.  U.  Farquhar,  1869-72,  '69,  85,101;  '70.  158;  '71,  132;  '72,  176. 

Capt.  S.  M. Mansfield,  1872  to .    Reports,  '72,  185;  '73.  260;  '74,  i,  174;  '75,  i, 

244;  '76,  ii,464;  '77,  902;  '78,  1201;  '79,  ICOl. 
Assist  A  ^vi*^ 
Capt.  A.  Mackenzie.    Reports,  '67,  117;  '68,  136. 
Lieut.  E.  A.  Woodruff,  '70,  39. 
Estimates. 
By  Colonel  Cram,  for  pier  extension  and  dredging,  $88,541,  '66,  i,  36. 
By  M^j.  J.  B.  Wheeler,  for  sheath  piling  and  jiier  extension,  |68, 756.60,  '66,  iv,95. 
Pier  extension  and  dredging,  $92,830.50,  $34,388.50,  '67,  258, 2o9.    For  comple- 
tion, $146,000,  '67,  117;  '68,35. 
By  Maj,  F.  U.  jg'arquhar,  for  increasing  length  of  piers  and  the  depth  of  water,  $60,000 ; 

for  completion,  $56,000,  '71,  132;  '72,  36. 
By  Captain  Mansfield,  for  dredging,  $10,000,  '72, 185.     To  increase  the  length  of  the 
piers  and  dredging,  $40,536.58,  '79,  162, 1601. 
Financial  Statements. 
'69,  30;  '70,  40,128;  '71.  38;  '72,  36,185;  '73,  36,261;  '74,1,42,176;  '75,1,47,245; 
'76,  i,  100, 176;  '77,  105,903;  '78,  120,1202. 
Operations. 


Yesr. 


1867- '68 


1870- '71 
1«71-  72 

1872-  '^Z 

1873-  '74 
1874-75 

1875-  7C 

1876-  77 
1877-78 
1878-  79 


Bemaiks. 


Close  piling  oomideted;  350  feet  sheath  piling;  cribs 
Tefllled:  snperstractiire  bnilt;  117,573  cubic  yards 
dredged. 

382  cords  of  stone  and  100  cords  of  brash  put  in  piers ; 
12,641  cable  yards  dredged. 

26,246  cable  yards  dredged 

210  linear  feet  of  nr ings  oallt ;  dredging 

64  linear  feet  superstractare  bnUt < 

Pier  ext^^Dsion 

Pier  extension 

Dredging;  2,400  cubic  yards  removed 

Saperstructore  built ;  18,195  cubic  yards  dredged 

Ko  operations;  repairs 

Old  work  reflUed  with  stone 

Pier  extension ■ 


s 


L./L 


320 
64 
64 


100 


50 


^ 


5 

o 

OQ 


Ij.fi, 

514 


64 

65 

160 

60 


50 
50 


Boferences. 


'68,85,135;  '76,11,466. 


'69,86;  '74,1,174. 

70,  39,128;   '74,  i,  175. 
'71,  38,132;   '74,  i,  176. 
72,  36,176;  '74,  i,  175. 
'73,  36, 260. 
'74,  i,  42, 174. 
'76,  i,  47, 244. 
76,  i,  100,  ii,  464. 
'77,  902. 
'78, 120, 1201. 
'79, 161, 1601.      . 


History  of  operations,  '74,  i,  174;  '76,  ii,  175. 

Plans. 

By  Captain  Farqahar,  to  change  the  pier  constrootion  from  crib  to  pile  work,  '69, 
102.    To  extend  the  piers  390  feet  and  dredge  to  14  i^^t,  '70,  129. 
PriTate  and  Corporate  Work. 

Two  pile  piers,  filled  with  cord-wood  and  stone,  extending  into  the  lake  600  feet, 
bailt  by  a  company  for  harbor  improvement,  at  a  cost  of  (16,000,  '66,  i,  33. 

Projects. 

By  Colonel  Cram,  to  cnt  through  the  strip  of  land  which  separates  the  inner  basin 
or  pond  from  Lake  Michigan,  and  the  construction  of  2  parallel  piers  to  extend 
from  12  feet  of  water  on  the  inner  to  the  same  depth  on  the  oater  or  lake  side, 
with  a  width  of  channel  of  200  feet,  '66,  i,  34. 

By  Maj.  J.  B.Wheeler,  for  sheath  piline  and  refilling  cribs  with  stone,  '66,  iv,95. 
For  increasing  length  of  piers  and  dredging,  '67,  117. 

By  Captain  Mansneld,  to  extend  the  south  pier  farther  into  the  lake  than  the  north, 
•73,  261.    For  additional  pier  extension,  '79, 161, 1601. 
Surveys. 

1859.  By  Lieut.  O.  M.  Poe,  '66,  i, :«. 

1867.  By  Assistant  W.  H.  Hoarding,  '67,  117, 126;  '68. 137. 

1872.  Soundings  taken,  '76,  ii,467. 

1877.  Soundings  taken,  '77,  902.  [E.  A.  C] 
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1&76 $10,000, '76^1,140;  '77,66,368. 

1878 15,000,  '78,74,523. 

1879 5,000,  '79,88,649. 

Total  to  1879 $30,000. 

List  of  appropriationB,  '79,  649. 

Does  not  justify  improvement,  '71,  63,491;  '75,  i,818;  '76^  1,720. 

Chief  of  Engineers. 

Reports,  '70,  32,65:  '71,  63;  '75,  i,78;  '76, 1,87;  '77,  66;  '78.  74;  '79,  87. 
Engineers  in  Charge. 
Maj.  G.  Weitzel,  1870.    Report,  '71,  491. 
Maj.  W.  McFarland,  1875-'77.    Reports,  '75,  i.  817;  '76,  i,  718. 

S.  T.  Abert,  U.  S.  C.  E.,  1877  to .    Reports,  '77,  368;  '78,  522, 525;  '79,  648. 

Assistants 
Lieut.  M.  B.  Adams.    Report,  '71,  491. 
R.  C.  McCalla.    Reports,  '75,  i, 818;  '76,  i, 720. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'77,66,368;  '78,74,523;  '79,88,649. 
Operations. 
Early  operations,  '71,  492, 493. 
History  of  operations,  '79,  648. 

1877-78.  Removal  of  snags,  etc.,  and  quarrying  rock  for  wing-dams,  '78^  74,537. 
1878-79.  Dredging  and  construction  of  wing-dams,  '79,  87,  &8. 
Piiysicai  Ciiaracteristics. 
Description,  '71,  491;  '75, 1,819;  '76, 1,721;  '78,  528. 

Plans. 

By  Lieutenant  Adams,  1870,  for  rendering  the  river  navigable  from  Danbridge  to 
its  month  by  the  construction  of  dams  at  various  shoals ;  estimated  cost,  $150,000, 
'71,  493, 494. 

By  R.  C.  McCalla,  1875,  for  2|-foot  channel  from  Brevard  to  Buncombe  County  by 
removal  of  loose  rock,  bowlders,  etc.;  estimated  cost,  $29,687.50;  revised  by 
Major  McFarland  to  $41,610,  '75,  i,  818,820. 

By  Major  McFarland,  1876,  for  a  2i-foot  channel  from  Henderson  County  line  to 
Holston  River  by  win^-dams  on  upper  and  lower  sections  and  locks  and  dams 
on  middle  section;  estimated  cost  for  upper  section,  $125,000;  for  lower  sectioD, 
$150,000, '76,  i, 719. 

By  S.  T.  Abert,  1878,  for  channel  from  Brevard  to  Ashville :  Ist,  with  French  mov- 
able dams,  $82,816.20;   2d,  American  system  of  locks  and  dams,  $78,290;  3d, 
wing-dams  and  excavation,  $45,530,  '78,  534, 538. 
Projects. 

By  S.  T.  Abert,  1878,  for  securing  2^  feet  of  water  by  removal  of  snags,  constmc- 
tion  of  groins  and  wing-dams ;  estimated  cost,  $45,500,  '78, 74, 527,  ^8;  '79, 648. 
Surveys. 

1870.  By  Lieut.  M.  B.  Adams,  under  direction  of  M%jor  Weitzel.    Report,  '71, 491. 

1874-75.  By  R.  C.  McCaUa,  under  direction  of  Migor  McFarland.  Report,  '75,  i,  817, 
818.    In  1875.   Report, '76,  i,  718,720. 

1877.  By  S.T.  Abert.    Report,  '78,  522,525. 


OAIiENA  RITER,  IIjIj.— Improvement  of. 
Approprtatioms. 

1878 $30, 000, '78,  98. 

1879 12,000,  '79,  133. 

Commerce. 

Justification  of  Improvement,  '74,  i,  290,  293,  294,  295;  '79,  1149.    Railroad  con- 
nections, '74,  i,  294. 
Statistics,  '74, 1,  293,  294;  '79,  1148,  1149. 
Contracts. 
1878.  H.  S.  Brown,  for  dredging,  at  17  to  25  cents  per  cubic  yard,  '79,  1146,  1148. 
Abstracts  of  bids,  '79,  1148. 
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Eiii^eers. 

Chief  of  Enginebbs. 

Reporte,  '73,  51 ;  '74,  i,  58;  '78»  98;  '79,  132. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar,  1873  to .    Beports,  '74,  i,  289 ;  '78^  724 ;  '79,  114G. 

Assistants. 
J.  D.  Skinner,  '74,  i,  289.    Report,  '74,  i,  291. 
W.  L.  Kidder  and  J.  C.  McElheme,  inspectois,  '79,  1147. 
Estimates. 
By  J.  D.  Skinner:  Ist,  for  a  6-foot  channel  thronghoat,  $459,141;  2d,  for  a  4-foot 
channel  throaghout,  $233,233 ;  3d,  modification  of  nrst  and  second,  $377,014, 
•74,  i,  290,  292. 
Financial  Statements. 

'78,98;  '79,  133,  1148. 
Operations. 
1873-'78.  Work  suspended,  '78,  724. 

1878- '79.  By  the  removal  of  100,975  cnbic  yards  by  dredging,  channels  of  the  follow- 
ine  dimensions  were  obtained :  35  to  50  feet  wide  by  3  feet  deep  by  1,670  feet 
in  len^h ;  35  to  40  feet  wide  by  3  to  4  feet  deep  by  2.9  miles  in  length;  100  feet 
feet  wide  by  4^  feet  deep  by  1,700  feet  in  length ;  60  feet  wide  by  4i  feet  deep 
by  1,300  feet  in  length,  '79,  132,  1147. 
JPIiysieai  Oli8i*actei*isties. 

Description  of,  '74.  i,  289,  290,  291 ;  '79,  1146.    Discharge  of  river,  '75,  i,  291. 
Plans.    (See  also  Estimates  and  Projects.) 
By  J.  D.  Skinner,  1873,  for  improvement  by  dredging,  so  as  to  obtain  channel  from 
4  to  6  feet  deep,  '74, 1,  291,  292. 
Projects. 
By  Migor  Farquhar,  1873.  to  dredge  to  a  depth  of  6  feet  above  and  to  a  depth  of  4 
feet  below  the  cnt-on,  the  closing  of  Harris'  Slough :  also  the  construction  of 
dams  of  dry  masonry  backed  with  earth  across  the  three  principal  ravines,  so 
as  to  intercept  sediment  from  inflowing  streams;  estimated  cost,  $400,000,  '74, 
1,290,291,292;  '78.98. 
Surveys. 

1873.  Ordered,  from  mouth  to  Galena,  '73,  51. 

1874.  Made,  by  J.  D.  Skinner,  '74,  i,  58,  289,  291. 


OJJLTESTOIV  BAY  SHIP-CHABTNEL,  TEX.—Improvement  of. 

(See  also  Cedar  Bayou  Bar.) 

Including  Buffalo  Bayou,  survey  to  Dollar  Point.  Red-Fish  Bar  Channel,  channel 
between  mouth  of  San  Jacinto  River  and  Bolivar  Channel,  channel  between 
Red-Fish  Bar  and  Morgan's  Point,  and  examination  of  obstructions,  San  Jacinto 
River.] 

Appropriations. 

1872,  Red-Fish  Bar  Channel $10, 000, '73,  634. 

1874,  Red-Fish  Bar  Channel 10,000, '74,  i,  74. 

1875,  Red-Fish  Bar  Channel 10,200, '75,  i,  79. 

187.%  channel  between  San  Jacinto  River  and  Bolivar  Channel. ..  25, 000,  '75,  i,  79. 

1876,  channel  between  San  Jacinto  River  and  Bolivar  Channel.. .  72, 000,  '76,  i,  77. 
1876,  survey 10,000,  '77,75. 

1878,  channel  between  Red-Fish  Bar  and  Bolivar  Channel 75, 000,  '78,  83. 

1879,  channel  between  Red-Fish  Bar  and  Bolivar  Channel *80,000.  '79,  110. 

Total  appropriations  from  1824  to  1875,  $45,000,  H.  Doc.  120,  44th  Cong.  1st  Sess. 
Statement  of  appropriations,  '79,  918. 

Annual  appropriations  for  maintenance,  '73,  533. 
Commerce. 
Justification  of  improvements, '71,  535;  '73,  65,  635;  '75,  i,  873-875;  '76,  i,  587, 

588.    Tolls  for  passing  ship-channel  at  Morgan's  Point,  '77,  461. 
Statistics,  '75,  535,  537;  '72,  555;  '74,  i,  725;  '75,  i,  875;  '76,  1,  576,  588;  '77, 

448 ;  '78,  607. 

*See  proviso,  '79, 214. 
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OALTEfSTOHr  BAT  SHIP-CHANNEL,  TEX.— Continned. 

Contracts. 

1875.  E.  W.  Cave,  dredging,  at  17  to  25  cents  per  cubic  yard,  '75,  i.  872;  '76,  i,  585, 
586.-1878.  G.  C.  Fobes  &  Co.,  dredging,  at  15f  cents  per  cubic  yard,  '79, 110, 
915,  918. 
Abstracts  of  bids,  '75,  i,  871 ;  '79,  914. 
Eni^ineers. 
Chief  of  Engineers. 
Reports,  '71.  66;  '73.  65;  '74,  i,  73;  '75,  i,  79;  '76.  i,  76;  '77,  74;  '75,  456;  '78, 
83;  '79.  110. 
Board  of  Engineers. 
Convened  September  1,  1877,  at  New  York  City,  to  consider  location  of  propof^d 
ship  channel  through  Galveston  Bay.    Recommended  a  line  from  Red-Fish  Bar 
to  the  head  of  Bolivar  Channel  as  the  most  advantageous,  '77,  467 ;  '78,  608. 
(Colonel  Tower,  Lieutenant-Colonels  Wright  and  Newton,  and  Captain  HoweU.) 
Engineer  in  Charge. 
Capt.  C.  W.  Howell,  18n-79.    Reports,  '71,  533;  '73,  634;  '74,  i,  740;  '75,  i, 
870,  872,  874;  '76,  i,  585;  '77.  455,  458,  459;  '78,  607;  '79,  912. 
Assistants. 
Lieut.  H.  M.  Adams,  '71,  66.    Report,  '71,  534. 
W.  D.  Duke  '71,  535. 

Capt,  C.  E.  L.  B.  Davis,  '79,  106.    Report,  '79,  916. 
Lieut.  J.  B.  Quinn,  '75,  i,  78.    Report,  '75,  i,"875. 
J.  C.  Forsbv,  '76,  i,  586. 
A.  Cross,  '76,  i,  586. 
A.  G.  Blanchard,  '76,  i,  586. 
J.  A.  Hay  ward.    Report,  '77,  459. 
H.  C.  Ripley.    Report.  '77,  462. 
Estimates.    (See  also  Projects.) 
By  Lieutenant  Adams,  1870,  for  improvement  of  Galveston  Bay:  Ist,  f3,443,113; 

2d,  ^40,315 ;  3d,  382,017,  '71,  556. 
By  Captain  Howell,  1875,  for  completion  of  a  9-foot  channel  through  Red-Fish  Bar, 
$10,200 ;  for  a  10-foot,  12-foot,  or  15-foot  channel  from  Boliver  Channel'to  Mor- 
gan's Point,  $283,479,  $651,562,  or  $1,260,062,  '75,  i,  873 ;  '76,  i,  77. 
By  Lieutenant  Quinn,  1875,  for  removal  of  obstructions  in  San  Jacinto  River, 

$6,000,  '75,  i,  875. 
By  J.  A.  Hayward,  1877,  for  a  12-foot  ship-channel,  100  feet,  200  feet  base,  three 
routes :  1st.  $402,620 ;  $744,779 ;  2d,  $342,014,  $660,653 ;  3d,  $160,994,  $434,879, 
'77,  460,  463. 
By  H.  C.  Ripley,  1877,  for  a  12-foot  channel,  from  Red-Fish  Bar  to  Boliver  Channel, 
100  feet  wide,  $146,856;  150  feet  wide,  $216,096;  200  feet  wide,  $285,331;  '77. 
463. 
Financial  Statements. 

'73,  635;  '74,  i,  74;  '75,  i,  872;  '76,  i,  76,  77,  585;  '77,  74,75;  '78,  83,  608;  '79,  110. 
Operations. 
1872-'73.  Completion  of  channel,  1,500  feet  by  70  feet  by  7  feet,  through  Red-Fish 

Bar,  by  government  dredge,  '73,  65,  635. 
1873-'74.  Operations  suspended,  '74,  i,  740. 

1874-75.  Channel  2,982  feet  by  60  feet  by  7.5  feet  to  10  feet,  '75,  i,  79,  870. 
1875-76.  Removal  of  total  of  104,920  cubic  yards ;  channel  61,000  feet  by  14i  on 
Red-Fish  Bar.    Work  on  channel  between  mouth  of  Jan  Jacinto  River  and 
Boliver  Channel  in  progress,  '76,  i,  76,  585,  586. 
1876-77.  Operations  suspended,  '77,  74,  455,459. 

1878-79.  Dredging  in  channel  between  Red-Fish  Bar  and  Boliver  Channel,  '79, 917. 
History  of  operations  since  1873,  '79,  912. 
Physical  diaracteristics 
Description,  '71,  534-536;  '76, 'i,  586;  '77,  459,  461.    Obstructions  in  San  Jacinto 
River,  '75,  i,  874,  875.     Current  observations,  '77,  464,  465.    Table  of  tides, 
'75,  i,  874,  675. 

Plans. 

By  Lieutenant  Adams,  1870,  for  three  routes;  (1)  for  a  channel,  150  feet  by  12  feet, 
through  Galveston  Bay  and  Biiftalo  Bayou  to  Houston ;  (2)  for  channel,  li^O 
feet  by  6  feet,  at  mean  low-water  across  the  Red-Fish  and  Clopper's  Bars ;  (3) 
for  channel,  100  feet  by  6  feet,  across  Red-Fish  and  Clopper's  Bars.  Each  of 
the  plans  to  include  the  removal  of  obstructions,  shore  protection  by  sheet- 
piling  between  Harrisburg  and  Houston.  Third  plan  recommended  by  Lieu- 
tenant Adams,  '71,  536. 

By  J.  A.  Hayward,  for  a  ship-channel  through  Galveston  Bay:  (1)  for  a  12-foot 
channel  from  San  Jacinto  River  to  Bolivar  Channel ;  (2)  from  San  Jacinto  River 
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OAJLTESTOHr  BAT  SHIP-CHAHrifEL,  TEX.—Continned. 

Plans — Continued. 

to  Red-Fish  Bar  and  Boliver  Channel :  (3)  from  Morgan's  Point  to  Bolivar  Chan- 
nel, with  retaining-waU,  »77,  459,  461,  463. 

By  Lieutenant  Qninn,  1875,  for  removal  of  rebel  obstructions,  consisting  of  flats  and 
scows  in  the  San  Jacinto  River,  *75,  i,  875. 
Private  and  Corporate  UTork, 

Valuable  improvements  made  below  Harrisburg  by  the  Houston  Dlroct  Navigation 
Company.  The  expenditures  should  be  reimbursed  and  channel  tolls  estab- 
lished, '71,  533,  535,  536;  '71,  461. 

1875.  The  contractor  and  private  parties  continued  the  work  on  channel  after  the 
expenditure  of  appropriation ;  removed  4,632  cubic  yards,  '76,  i,  586. 

Projects. 

By  Lieutenant  Adams,  for  a  channel,  100  feet  by  6  feet^  across  Red-Fish  and  Clop- 
pei^s  Bars,  |62,805.  Approved  by  Captain  Howell,  mcreasing  estimated  cost  to 
$125,000,  '71,  533,  535,  536.  Revised  by  Captain  Howell  to  channel  150  feet  by 
10  feet ;  and,  again,  to  channel  9  feet  deep  through  Red-Fish  Bar  alone,  '74,  i, 
740 ;  '75,  i,  79,  870,  872. 

By  J.  A.  Hayward,  for  chancel,  12  feet  in  depth,  between  the  mouth  of  ^an  Jacinto 
River  and  Bolivar  Channel,  '75,  i,  79.  Kecommended  by  Captain  Howell, 
changing  the  upper  terminus  to  Morgan's  Point,  '75,  i,  873.  Concurred  in  by 
the  Chief  of  En^neers,  '76,  i,  76 ;  '77,  456,  459^  588. 

By  Captain  Howell,  for  12-foot  channel  from  Red-Fish  Bar  to  Bolivar  Channel,  '77, 
466.    Approved  by  Board  of  Engineers,  '77,  467. 

By  Captain  Howell,  1878,  for  channel,  100  feet  by  12  feet,  from  Red-Fish  Bar  to  Mor- 

§m*s  Point,  '78,  83,  607;  '79, 110.    Work  not  considered  permanent  by  Captain 
owell,  '79,  918. 
SnnreTS. 
^871.  By  Lieut.  H.  M.  Adams,  '71,  66,  533,  534. 
1871.  By  Lieut.  H.  M.  Adams,  to  Dollar  Point,  '71,  66. 
1875.  By  Lieutenant  Quinn,  examination  of  San  Jacinto  River,  '75,  i,  874. 
1877.  By  J.  A.  Hayward  and  H.  C.  Ripley,  '77,  75,  458,  459,  462. 

[L.M.M.] 


GAIiTESTOmr  BAT  TO  SABINE  liAKE.—SuRVET  for  ship-canal. 

Appropriations. 

1872,  allotted  for  survey,  |3,000,  '73,  680. 
Commerce. 

Justification  of  proposed  improvement,  '73,  677. 
STATISTIG8,  '73,  678. 

En§rineerfu 

Chief  of  Engineers. 

Reports,  '72,  62;  '73,  66. 
Engineer  in  Charge. 

Maj,  C.  W.  Howell,  1872  .    Report,  '73,  677. 
Assistants. 
Lieut.  H.  M.  Adams,  1873.    Report,  '73,  677. 
J.  S.  Polhemus,  1873.    Report,  '73,  678. 
Estimates.    (See  Plans.) 
Lei^islatioii. 
Subsidy  of  f7,500  per  mile  granted  by  county  of  Galveston  to  tbe  Texas  and  Missis- 
sippi Canal  and  Navigation  Company  to  aid  them  in  the  construction  of  the 
canal,  '73,  677. 
Piiysieal  Ciiaracteristics. 

Character  of  country  along  the  line  of  proposed  canal,  '73,  679. 
Plans. 
By  J.  S.  Polhemus,  for  a  canal  between  Galveston  Bay  and  Sabine  Lake,  50  feet  wide 
at  water  surface  and  6  feet  deep,  at  an  estimated  cost  of  ^645,236,  '73,  680. 
Sanreys. 

1873.  Under  direction  of  Lieut.  H.  M.  Adams,  by  J.  S.  Polhemus.    Repoi-t,  '73,  677, 
678. 
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OAIiTESTOtV  HARBOR,  TEX.— Impbovemekt  of. 

Appropriations. 

1870 125,000,  '70,61;  '71,517. 

1871 20,000,  '71,65,517. 

1872 31,000, '72.  555. 

1874 60,000, '74,  i,  73,  722. 

1875 150,000,  '75,  i,  79. 

1876 142,000,  '76,  i,  581. 

1878 125,000,  '78,82,607. 

1879 100,000,  '79,  110. 

Totaltol879 $653,000 

Statement  of  total  appropriations,  '78,  82 ;  '79,  912.    Retention  of  appropriatioua 
delays  work  in  1876  and  1877,  '77,  73.    Method  of  making  appropriatlonB  not 
conducive  to  economy,  '77,  73,  447. 
Commerce. 

Statistics,  '72,  555;  '74,  i,  725;  '76,  i,  576;  '77,  448;  '78.  607. 
Contracts. 
With  Morris  &  Cumings,  for  construction  and  delivery  (within  100  working  days)  of 
a  dredge,  for  |25,()00,  '71,  517,  523.— With  J.  H.  Lynch,  for  delivery  of  two  dump- 
scows,  $5,600,  '71,  517.     Sufficient  data  obtained,  1875,  to  offer  work  by  contract, 
'75,  i,  867.    Recommended,  1876,  that  work  shall  not  be  done  by  contract,  '76, 
i,  580 ;  renewed,  1877,  '77,  448. 
Proposals  for  dredging  inner  bar  rejected,  '71,  51T,  522. 
Defense. 
Partial  destruction  of  batteries  on  Pelican  Spit,  1867,  by  erosive  action  of  sea,  '68, 
505,  bOJ;  protection  necessary  to  prevent,  '68,  505,  509,  511,  517;  obstructions 
placed  in  harbor  by  rebels,  1863,  '68,  508. 
Documents.    (Not  published  in  reports.) 

Capt.  G.  B.  McClellan's  report.    Ex.  Doc.  1853  and  1854,  ii,  560;  '68,  504,507. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '67,  38;  '68,  55;  '70,  61;  '71,  65;  '72,  60;  '73,  65;  '74,  i,  73;  '75,  i,  79; 
'76,  i,  75;  '77,  73;  '78,  82;  '79,  109.     Instructions  of,  concerning  survey,  1867; 
'68,  498. 
Board  of  Engineers. 

1864.  To  consider  the  practicability  and  probable  cost  of  increasing  depth  of  water 
in  Galveston  Bay  and  entrance,  by  plan  submitted  by  Captain  Howell.    (See 
Projects.)    Board  consider  that  two  piers  from  Fort  and  Bolivar  Points  will 
improve  the  outer  and,  incidentally,  the  inner  bar,  '74,  i,  737.    Future  extension 
of  piers,  aided  by  harrowing,  probably  necessary.    In  view  of  the  novelty  of 
the  plan  proposed  the  board  recommend  a  trial  of  the  plan  at  inner  end  of  Fort 
Point ;  if  successful,  then  a  trial  in  most  exposed  position.    Gabions  should  have 
covers  and  bottoms,  '74,  i,  738.    The  auxiliary  works  within  the  bay  to  be  de- 
layed until  practicability  of  plan  has  been  demonstrated ;  revised  estimate  of  coet 
of  project,  '74,  i,  739. 
(Lieutenant-Colonels  Wright,  Tower,  and  Newton,  and  Captain  Howell.) 
Captain  Howell,  not  fully  concurring,  submits  that  he  is  more  confident  than  the 
other  members  of  the  board  in  the  adequacy  of  construction,  and  considers  his 
estimate  adequate,  '74,  i,  739. 
Reconvened  Januar^  7,  1875,  to  consider  Captain  HowelFs  report  in  relation  to 
progress  and  continuation  of  work.    Board  consider  that  the  results  obtained 
by  experience  of  1874  are  not  decisive ;  but  that  the  full  testa  recommended  in 
1874  be  carried  out.    A  trial  should  bo  made  with  a  single  row  of  gabions  (in 
connection  with  the  method  of  two  rows)  in  each  tier,  '75,  i,  860. 
Reconvened  December  28,  1875,  to  reconsider  the  question  of  improvement  and 
modification,  if  any,  of  plan  stdopted,  '76,  i,  581.    Review  of  the  conclusions  of 
1874,  '76,  i,  5«2.    Board  conclude  that  the  two  jetties  recommended  in  1874  will 
produce  an  important  increase  in  the  depths  over  outer  bar,  and  recommend 
that  the  first  part  constructed  be  from  Fort  Point  towards  the  main  channel. 
That  gabions  be  not  definitely  adopted  for  main  works  until  more  extended  test 
be  made,  '76,  i.  583.    That  the  channel  caused  by  the  storm  of  September,  1874, 
across  island  should  be  closed ;  that  the  gabions  be  hereafter  placed  on  mats, 
previously  sunk,  '76,  i,  584. 
Engineers  in  Charge. 
Maj.  M.  D.  McAlester.    Reports,  '67,  363;  '68,  497. 

Capt.  C.  W.  Howell,  1871-'—.    Reports,  '71,  516;   '72,  554;  '74,  i,  721;   75,1, 
846;  '76,  i,  564;  '77,  446;  '78,  603;  '79,  909. 
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GAJLTfiSTON  HARBORt  TEX.- Continued. 
Engrineers— Continaed. 

AfiSISTANTS. 

Lieat.  W.  S.  Stanton,  '67,  363.    Report,  '68,  504. 
Lieut.  H.  M.  Adams,  '71,  520.    Report.  '74,  i,  722. 
Lient.  J.  B.  Qninn.    Report,  '75,  i,  846. 

Lient.  C.  E.  L.  B.  Daris.    Reports,  '76,  i,  576 ;  '77,  449 ;  '78,  603. 
H.  C.  Ripley.    Reports,  '74,  i,  72H;  '75.  i,  tt68j  '76,  577;  '77,  452;  '78,  604,  606. 
R.  B.  Talfor,  W.  Thompson,  J.  C.  Buclianan,  R.  Scott,  '76,  i.  580. 
Estimates.    (See  also  Plans  and  Projects. ) 
By  Major  McAlester,  1868,  for  plan  of  closing  San  Luis  Pass,  $330,000,  '68,  501,  517. 
For  dredging  channel,  80  by  I'i  feet,  $10,952,  '68,  503,  517.     For  a  system  of  jet- 
ties, composed  of  concrete  blocks,  intersecting  Bolivar  Channel  from  shoals  of 
Pelican  Island  and  Spit,  $1,300,000,  '68,  515. 
By  Captain  Howell,  1873,  for  project  of  improTing  the  harbor  by  jetties  and  training- 
ipralls,  consisting  of  cement  covered  gabions  (see  Projects),  $1,259,446.    For  part 
recommended  by  Board  of  Engineers,  1874,  $1,224,000,  '74,  i,  734,  740;  '78,  82; 
•79,  912. 
By  Board  of  Engineers,  1874,  $1,759,401,  '74,  i,  740;  '79,  912.    Comparison,  by  Cap- 
tain Howel^  of  estimate  of  1873  and  of  that  of  the  Board  of  Engineers,  1874, 
Trith  resnlts  of  cost  as  determined  by  experience  of  1874  and  1875,  '75,  i,  865. 
Revised  estimate  by  Captain  Howell,  1875,  $559,740,  '75,  i,  866:  '77,  74;  '78,  82. 

Effect  of  changes  in  method  and  project  on  estimates,  '77,  447. 
Cost  of  completion  of  existing  project,  $682,446,  '79,  110,  912. 
Financial  Statements. 

•71,  517;  '72,  555;  '75,  i,  ^68;  '76,  i,581;  '77,  448;  '78,  83,  607;  '79,110,  912. 
Legislation. 
Draft  of  an  act  to  facilitate  execution  and  to  protect  certain  pnblic  works  of  im- 
provement, '71,  522. 
Operations. 
1870.  Proposals  for  dred^g  rejected ;  ineffectual  attempts  to  hire  or  purchase  a 
dredge;  authority  given  to  bnild,  '71,  517.    Temporary  character  of  relief  from 

^li^giDg}  '71,  521. 

1871-^2.  Suspended  because  depth  on  outer  bar  is  as  great  as  depth  on  inner; 
dredge  transferred  to  other  works,  '72,  60,  554. 

187^*74.  Confined  to  care  of  property,  '74,  i,  724. 

1874-'75.  Work  began  under  project  of  Captain  Howell  Sey«  ember,  1874 ;  favorable 
results  obtained,  '75,  i,  79,  864.  Unexpected  results,  '75,  i,  847, 858.  Difficulty 
in  obtaining  material  for  gabions.  '75,  i,  846.  Method  of  conducting  work ; 
changes  recommended,  '75,  i,  849,  858.  Necessity  of  cross  jetties  to  check  abra- 
sion, '75,  i,  ^53.  Cost  per  linear  foot  of  jetty,  gabions  in  two  rows,  $16.04,  '75, 
i,  848.    Gabions  in  one  row,  $5.21,  '75,  i,  863. 

1875-76.  Qeneral  progress,  '76,  i,  564,  577.  Storm,  disastrous  effects  of  (Septembei 
14,  1875),  '76, 1, 75,  666,  570,  579,  583.  Changes  in  details  of  gabions,  '76,  i,  574. 
Work  already  done  has  given  16^  feet  over  inner  bar,  '7^  h  ^^'  ^<^  P^ 
linear  foot  of  jetty,  $6.12,  '76,  i,  570. 

ISTtf-T?.  Suspended  from  July  to  September,  1876,  by  retention  of  appropriations, 
'77,  73,  446.  449.  General  progress  during  year,  '77, 449, 453.  Depths  obtained 
over  inner  oar,  15^  feet  to  16f  feet,  '77,  452.  Placing  mats  under  gabions  in- 
creases cost  of  single  gabion,  but  obviates  necessity  of  several  rows,  '77,  447. 
Cost  per  linear  foot  gabionnade  on  scow  ready  for  position,  $8.92,  '77,  447,  451. 

laTT-^S.  Work  discontinued  November,  1877,  to  June  12,  1878,  from  lack  of  appze- 
priations ;  repairs  to  breakwater  at  Fort  Point ;  extension  of  gabionnade  a( 
Bolivar  Point,  '78,  603,  605.    Depth  of  water  obtained  by  work  £)ne,  '78,  604. 

187S-'79.  Gabionnade  at  present  extends  7,332  feet ;  has  maintained  !^0  seet  depth, 
over  outer  bar,  '79,  109,  910.    R6sum6  of  past  operations,  '79,  910. 
Pliyflical  Characteristics. 

Of  Galveston  Harbor,  '68,  507 ;  '71,  518 ;  '74,  723, 729 ;  '75,  i,  846.  Of  PeUcan  Spit, 
'68,  504:  '74,  i,  72:),  729.  Movement  of,  since  1851,  '68,  504,  508,  573.  Canse 
of,  "74,  1,  723,  730,  731.  Of  harbor,  '68,  501,  507.  Character  of  bottom,  '74,  i, 
729.  Rise  and  faU  of  tides,  '68,  502 ;  '74,  i,  732.  Velocity  of  currents,  '68, 570 ; 
•74,  i,  728.  Presence  of  littoral  currents,  '71,  519,  520;  '74,  i,  723,  724,  728. 
Uncertainty  of,  '74,  i,  736,  738.  Table  of  velocity  and  direction  of  wind,  1874 
and  1875, '75,  i,  862.  Elevation  of  water  during  gale  of  September,  1875,  '76, 
i,  578.  Teredo  navalis,  action  of,  on  piles,  '68,  512.  Cement  protects  gabiooa 
against,  '76^  i,  570.  Peculiar  formation  at  Fort  Point,  '77,  449. 
Plans. 

Of  Mi^or  McAlester,  1868,  for  closing  San  Luis  Pass  by  a  dam,  thereby  increarisf 
the  harbor  reservoir  36  square  miles,  and  depending  on  scouring  effect  of  eb|l^ 

15  £N 
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OAI^VESTON  HARBOR,  VEX.— Oontkiiied. 

Plans— Continned . 

tides,  '68,  501,  516.  Results  not  proportionate  to  cost,  also  action  uncertain, 
hence  objected  to,  '68,  502.  For  a  system  of  jetties  intersecting  Bolivar  Chan- 
nel from  the  shoals  of  Pelican  Island  and  Spit ;  jetty  formed  of  concrete  blocks, 
laid  without  cement,  '68,  512.  Objections  to^  enormous  cost,  defective  action 
of,  insecurity  of,  danger  to  water  front  of  city,  '68,  500.  Of  pile  ietty  com- 
menced by  city  of  Galveston,  1869.  (See  Private  and  Corporate  WorL) 
Private  and  Corporate  Work. 

Pile  jetty  commenced  by  city  of  Galveston,  1809,  at  Fort  Point,  and  (intended  to 
deepen  inner  bar)  now  "about  one  mile  long,  '74,  723  j  '75,  i,  8o8;  '79,910. 
Partially  swept  away  by  storm  of  September,  1875,  '76,  i,  566. 
ProJcctSt    (See  also  Estimates.) 

By  Major  McAlester,  1868,  for  the  improvement  of  the  inner  bar  by  dredging  a  chan- 
nel 80  by  12  feet,  '68, 503,  517 ;  '71, 517.  Unable  to  profitably  contract ;  author- 
ity given  to  build  a  dredge,  '71,  517.  Temporary  character  of  relief  given,  '71, 
521.    Project  for  dredging  not  worthy  of  consideration,  '74,  i,  732. 

By  Captain  Howell,  1871,  for  improvement  of  entrance  to  bay  and  harbor  to  admit 
vessels  drawing  18  feet,  '71, 518.  By  the  construction  of  a  breakwater  along  the 
crest  of  Galveston  Bar,  and  of  jetties  to  extend  the  head  of  Galveston  Island  to 
"  Middle  Ground  Breakers,"  '71, 520.  Breakwater  to  consist  of  concrete  blocks 
on  grillace  foundation }  jetties  similar  to,  but  of  lighter  constraction,  '71,  521. 
Project  abandoned  on  account  of  the  absence  of  hitherto  supposed  littoral  car- 
rentfi,  '74.  i,  7;^6. 

By  Captain  Howell,  1873,  for  the  improvement  of  the  outer  and  inner  bars  and  har- 
bor by  two  submerged  jetties,  extending  from  Fort  and  Bolivar  Points  to  crest 
of  outer  bar';  also  jetty  dams  cutting  on  West  Bay  from  Galveston  Bay;  also  a 
jetty  to  cut  off  the  flood  tide  over  the  shoal ;  jetties  to  consist  of  cement-cov- 
ered gabions  filled  with  sand  and  placed  in  one  or  two  rows,  and  of  such  height 
as  experience  shall  dictate,  '74,  i,  732-736. 

Considered  by  Board  of  Engineers,  1874-75;  changes  recommended,  using  single 
row  of  gabions  placed  on  mats,  '75,  i,  849,  869. 

Modification  now,  1879,  being  considered  by  Board  of  Engineers,  '79,  910, 

Surveys. 

1867-'78.  By  United  States  Coast  Survey,  began  June,  1867,  '67,  38,  363;  '68,  498, 
505.  Completed  April,  1868,  '68,  55,  499.  Changes  determined  by  compaiisoa 
of  surveys,  1843,  1853,  1868,  '68,  508. 

1870-73.  Survey  of  1870,  '70,  520.  Of  1872  and  1873,  method  of  making,  '74,  i,  726. 
Resulta  of,  and  comparison  with  earlier,  '74,  i,  723.  Borings,  method  of  mak- 
ing, by  water  jet,  '74,  i,  724.    Specimens  of  bottom  obtained,  '74,  i,  725. 

1875-76.  Surveys  of  1875-76,  '76,  i,  577. 

1878.  Kesurvey  of  inner  and  outer  bar;  comparison  of  present  and  past  condition, 
'78,606. 

1879.  Of  inner  and  outer  bars,  '79,  911. 
Maps. 

Of  Galveston  Harbor,  '78,  606. 

[L.  Y.  S.] 


GASCONADE  RITER,  JUG.— Survey  of. 

Conunerce* 

Amount  of  commerce  not  sufficient  to  justify  large  expenditures,  '73,  480-482. 
Statistics,  '73,  482. 
Ea§rineers. 
Chief  of  Engineers. 

Reports,  '72,  56;  '73,  56;  '79, 127. 
^Engineers  in  Charge. 

Lieut.  CoL  W.  F.  Raynolds,  l>i72-'73,  '72,  56;  *73,  53 
Col.  X  H.  Simpson,  1873.    Report,  '73,  479. 
Moji.  C.lLButer,  '79,  127. 
Assistant. 
J.  D.  McKown.    Report,  '73,  480. 
Estimates.    (See  Projects.) 
l^^'li^sfca.!  dia.rACterflstlcfl* 

Deecriptiou,  '73,  480-482.    Fall  of  river  bed,  '73, 480,  481.    Disappearance  of  water 
nixler  the  bed;  remarkable  "boiling  spring,"  '73,  481. 

(By  mopi'ji  of  locks  and  dams,  not  considered  admissible,  '73,  480^-463. 
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OASeONADfi  RI¥BB,  lEO.-Coi&tiiradd. 

Projects. 

By  J.  D.  MoKowDy  for  improyement  of  river  by  removinff  snags,  rook,  OTorhanging 
trees,  and  the  constractlon  of  wing-dams ;  estimatea  oost,  9Si2fi7H,    Approyed 
by  Colonel^impson,  '73,  480-482. 
Surveys. 

1873.  Bnnrey  by  J.  D.  McKown,  '73,  56,  479,  480. 


OENESEE  RITEB  HARBOR.^See  Chablottb  Habbor.) 


GEOBGCiTOWlV  HARBOR,  B.C.— (See WAfiHiNGTON  and  Oeorqbtown.) 


OBORGIA  €ANAI«9  flrom  Rome  to  Macon.— Surybt  or. 

(Being  part  of  proposed  line  of  water  comnmnicfttion  from  the  Miaiissippi  River  to 

the  Atlantic.) 

Commerce. 

Requirements,  '72,  635. 
Engineers. 

Chief  of  Engineers. 

Reports,  '71,  64 ;  '72,  60. 
Engineer  in  Charge. 

MaJ.  Walter  MoFarland.    Report,  '72,  510,  512,  516,  518. 

AS8I  STANT. 

R.C.  MeCalla.    Report, '72,  586. 

By  R.  C.  McCalla,  1872,  for  the  canal,  |20,435,684,  '72,  516,  5ia 
Physical  Ciiaracteristics. 

General  description,  '72,  526. 
Plans. 

By  R.  C.  McCalla,  1872,  for  canal  70  feet  wide  at  surface,  56  feet  at  bottom,  and  5 
feet  depth  of  water,  211.2  miles  in  length,  '72,  516,  526-635. 

1872.  Under  direction  of  Maj.  Walter  MoFarland,  by  R.  C.  McCalla.  ^Report,  '72, 
510,  512,  516,  518,  526. 


OliOUCESTBR  HARBOBy  MASS.— Improvement  or. 

Apnropriations. 

1872 110,000, '72,92. 

Commerce. 

Jostification  of  improvement,  '71,  870,  871,  874,  875;  '72,  941,  941 
STATlflTiCS,  '71,  870,  871,  877. 

Contracts. 

Ib72.  With  O.  W.  Townsend,  for  rock  excavation,  '73,  1063. 
Abstract  of  bids,  '73,  1084. 
Abstract  of  contracts,  '73,  1084. 
Defense. 
Land  ceded  to  United  States  Government  by  selectmen  of  Gloucester  fw  purposes 
of  a  fortification,  '71,  876. 
Bngineers. 
Chief  or  Engineers. 

Reports,  '70,  32,  78;  '71,  93;  '72,  92;  '73, 108;  '74,  i,  111;  '75,  i,  116;  '76,  i,42. 
Engineers  in  Charge. 
Lieat.  Col.  J.  G.  Foster,  1870-^1.    Reports,  '70,  467 ;  '71,  869. 
Lieut  Col.  George  Thom,  1871-^—.    Reports,  '72,  941;  '73,  1063;  '74,  ii,  311 ; 
'75^  ii,  402;  '76^  i,  166. 
Assistant 
H.  F.  Bothfeld,  1870.    Report, '71,  873. 


22&  UTDEX  OF 

GL.OVCCSTEB  HABBOB,  HAML-CoatiBaed. 

Estimates.    (See  also  Projects.) 

liy  H.  F.  Bothfeld,  for  a  breakwater,  $494,148.65^  '71, 874,  876. 
Financial  Stateiaeiits. 

'73,  10^,  1083;  '74,  i,  111,  ii,  312;  '75.  i,  110,  ii,  403;  '76^  i,  42, 166. 
Operations. 

167-^-73.  Rocks  removeil,  '73,  102,  1083. 
Pliysicai  Ciiaracteristics. 

L'resence  of  rocks  and  ledges  in  harbor,  '73,  870,  874,  875. 
Plans. 

13y  U.  F.  Bothfeld,  for  the  construction  of  a  breakwater,  3,870  feet  long,  50  to  100 
feet  wide  at  the  base,  20  feet  wide  at  the  U^,  and  from  11  to  35  feet  high.  The 
substructure  to  be  of  riprap,  and  the  superstructure  to  be  of  cut-granite  facings, 
with  coping  and  concrete  tilling,  '71,  873. 

Projects. 

By  Lieut.  Col.  J.  G.  Foster,  for  roek  exeavatioo^  at  an  estimate  oosl  of  tl0»606.20, 
'70,  870,  872,  875. 
Surv^ey 
1870.  By  H.  F.  Bothfeld.    Report,  '71,  873. 


OBAIVD  CALUMET  BITEB,  IIVD.— Surtxt  of. 

Survey  ordered  by  act  of  Congress  approved  June  10,  1872,  assigned  to  Mi^.  D.  C. 
Houston,  and  made  under  his  direction  by  William  J.  Bryton,  '72;  36;  '73,  36. 
Report,  '73,  252,  253. 


GBAND  HAVEN  HABBOB,  MICH.— Improvement  or. 

Appropriations. 

1852 |2,000  00,  8.  Ex.  Doc.  42,  35th  Cong.,  Ist  Seaa.,  page  92; 

'66^  iii,  34 ;  '74.  i,  184. 

1866 65,000  00, '66^  iii,  10,34. 

1867 40,000  00, '67,  108;  '74,  i,  187. 

1869  (allotted) 1,866  15,  '69.  22;  '74,  i,  187. 

1870 10,000  00, '70,  42. 

1871 6,000  00,  '71,  40. 

1872 15,000  00,  '72.  38. 

1873 75,000  00,  '73,  38. 

1874 ^  50,000  00, '74,i,  44. 

1876 15,000  00, '76,  i,  102. 

1878 15,000  00, '78,  122. 

1879 9,000  00,  '79.  164. 

Total  to  1879 $303,866  1& 

1869.  Allotted  from  harbors  on  Northwestern  Lakes,  |500,  '70,  42. 
Statements  of  appropriations,  '79,  1620. 
Commerce. 
Harbor 


Sess.,  pages  89,  90 ;  S.  Ex.  Doc.  No.  16,  34th  Cong.,  3d  Seas.,  pages 207,  209,  243, 
251,  38J,  394;  '68^  122;  '69,  93;  '70,  138;  '71.  147;  '76,  u,  496;  '7%  164, 1619. 
Lumber  interests,  '67,  108;  '69,  93;  '76^  ii,  496. 

Statistics,  '67,  109;  '68,  122;  '69,  94;  '70,  138;  '71,  148;  '72, 190:  '73,  273;  '74, 
i,  187  ;  '75,  i,  254 ;  '76,  ii,  496;  '77.  913 ;  '78.  1209 ;  '79,  1619. 
Contracts. 

]866.  Ueber  Sqnier,  materials  and  labor,  '66,  iv,  100.— 1867.  J.  H.  Ledlie,  materials 
and  labor,  '67,  109.  R.  A.  Conolly,  materials  and  labor. '67,  109.— 1868.  R.A. 
Conolly,  contractor,  overpaid  by  mistake;  two  claims  made;  one  disallowed, 
'68, 124.  Alleged  frauds  of  P.  A.  Woolley  and  others,  '68,  124.— 1869.  Squire 
A  White,  materials  and  labor,  69,  93.— 1870.  T.  S.  White,  materials  and  labor, 
'71, 146.  Rerce  <&  Whaling,  materials,  '71, 146.  G.  P.  Adams  d&  Bro.,  materials, 
'71,  146.-1872.  T.  S.  White,  materials  and  labor,  '73.  272,  274.— 1873.  Sqnier  & 
White,  materials  and  hibor,  '73,  273, 274.-1874.  Sqnier  ^b  White,  materials  and 
labor,  '75,  i,  254.-1876.  James  Caldwell,"  materials  and  labor,  '77,  913.— 1878. 
Henry  S.  Dale,  materiala  and  labor,  '79,  1618,  1621. 

*Contraot  extended,  'TS,  1208. 
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GRAND  HAVEN  HARBOR,  imCH.-^^ontinfied. 

Contracts— Oontinaed. 

Ab«tract8  of  bids/Tl,  147;  '73,  274;  '75,  i,  254 ;  '77,  914;  '79,  1621. 

Abetracta  of  contracts,  '67,  109;  '68^  126:  '69,  93;  '71, 147;  '73,  274:  '75,  i,  254: 
•77.914.  »»»-.>.        I        I   >        I 

Docnments*    (Not  publifihed  in  reports.) 

S.  Doc.  16,  34th  Cong.,  3d  Seas. 
Enffineers. 

Chief  of  Enoikxerb. 
Reports.  '66^  i,  5,  iii,  10,  34,  iv,  98;  '67,  24:  '68^  33;  '69,  32;  '70,  42;  '71,  40; 
•72,  37;  '73,  38;  '74,  i,  44;  '75,  i,  48;  '76,  i,  101,  ii,497;  '77,  107;  '78,  122; 
•79,  164. 
Engineebs  IK  Charge. 
MaJ.  J.  D.  Graham,  1855-^57.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  page  89. 
m4-  J-  B.  Wheeler,  1866-'69,  '76^  ii,  497,  496.    Reports,  '66,  iv,  91,  99;  '67,  108; 

'60,  122. 
Capt.  F.  U.  Parquhar,  1869-72.    Reports,  '69,  93 ;  '70,  137 ;  '71,  146 ;  '72, 181. 

Capt.  S.  M.  Mansfield,  1872  to .    Reports,  '72.  189;  '73,  272;  '74,  i,  184;  '75. 

i,  252;  '76,  ii,  493;  '77,  912;  '78,  12C«;  '79,  1618. 
Assistants. 
J.  R.  Rowes,  S.  Doc.  20,  3l8t  Cong.,  1st  Sess. 
Lieut.  A.  Mackenzie.    Reports,  '66.  iv,  100 ;  '67, 108 ;  '68»  122. 
J.  F.  Sanders,  '68^  124. 

fi.  C.  Mower,  '79, 1618.    Reports,  '75.  i,  253 ;  '7ft  1209. 
John  Maofie.    Report,  '79, 1621. 
Estimates.    (See  Plans  and  Projects. ) 
By  Assistant  Rowes,  1849,  for  sheath  piling,  |21,950,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist 

Sees.,  page  91. 
By  M^ior  Graham,  1857,  for  extension  of  piers  to  12  feet  of  water,  dredging  and 
revetment,  $160,185.60,  S.  Ex.  Doc.  42, 35th  Cong.,  1st  Sess.,  pages  92,  95, 175; 
'6ft  iv,  99. 
By  Major  Wheeler,  1866,  for  repairs  to  railroad  pier,  sheet-piling,  and  extension  oi 

south  pier,  |105,111.21,  'eft  iv,  99,  100;  '74,  i,  184. 
By  Lieutenant  Mackenzie,  1866,  for  completion,  <^2,770.47,  '6ft  iy,  101 ;  '76,  ii,  494. 
For  north  pier  extension,  1867,  $200,000,  '67,  108;  '68,  123;  '69, 32, 93;  '70,  138;  '71, 

40,  147;  '72,  38;  '74,  i,  184;  '76,  ii,  494. 
Revised  bj  Major  Wheeler,  1867,  for  completion,  $200,111.21,  '6ft  33. 
By  Captain  Mansfield,  1872,  for  completion,  $233,300, '72, 190;  '74,  i,  185;  '7ft  ii,  495. 
For  extension-of  north  pier  and  pile  revetment.  1875,  |61,000,  '7ft  i,  254;  '7ft  ii,  495. 
For  completion  of  existing  project,  1879,  $20,148.96,  '79, 164, 1619. 
Expenditures.    (See  Financial  Statements.) 

1874-'75.  In  repairs,  '7ft  ii,  496. 
FiBancial  Statements* 
•6ft  i,  5,  iv,  100;  '67,  24,  110;  '6ft  33,  127 ;  '69.  32,  93;  '7a  43, 187,  138;  '71,  40, 
146;  '72.  38,  181,  189;  •7ft  38,  273;  '74,  i,  44,  187;  '7ft  i,  49,  254;  '7ft  i,  102,  ii, 
496;  '77,  108,  913;  •7ft  122,  1210;  '79,  164,  1620. 
Operations. 
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BeferenocM. 


'07,24.108;    '74,1,  184; 

'76,11,498. 
'08,33,123,126;    '74,  1, 

184;  '76,11.498. 
"dO.  82,03;    '74,  1,  184; 

'76,11,498. 
'70,42,137;   '74,1,184: 

'76,11.499. 
'71.40,146;   '74,1,  J85; 

'76,11,499. 
'7a,87,  181,  180;   '74,  i. 

185;  '76,11,499. 
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ORAND  HATBN  HARBOR,  MICHir- Con  tinned. 

Surveys. 

1844.  Directed  by  Capt.  W.  Q.  Williams,  '76,  ii,  496. 
1849.  Directed  by  Colonel  Abort,  '76,  ii,  496. 

1856.  Directed  by  Mi^or  Graham,  S.  Ex.  Doc.  No.  42, 34tb  Cong.,  lat Seas.,  '76,  ii,  496. 
1865.  Directed  by  Maj.  W.  F.  Raynolds,  '66,  It,  99;  '67,  108. 
1H69.  Directed  by  Captain  Farqnhar,  '76,  ii,  496. 
1870.  Directed  by  Captain  Farqnhar,  '76,  ii,  498. 

1874.  Directed  by  Mi^or  Mansfield,  '74,  i,  186;  '76^  ii,  499.    Memoranda  of  sound- 
ings, 1844  to  1866.    Advance  of  shore  line,  '76^  ii;  496,  500. 


GRAND  niARAIS  HARBOR,  MICH.— Examination  of. 

Comimeree. 

Jostitication  of  improvoment  to  afford  a  harbor  of  refnge  between  White-Fish  Point 
and  Grand  Island  Harbor,  a  distance  of  90  miles,  '73,  229,  230.  One  of  great 
cost  unwarrantable,  '73,  130. 

Eiiifineers. 

Chief  of  Engineers. 

Report,  '71,  37. 
Enginbkb  in  Chakos. 
MaJ.  D.  C.  Houston.    Report,  '71,  129, 130. 
Efltitnates. 
By  Maj.  D.  C.  Hoaston :  (1)  for  piers  to  Id  feet  of  water  and  dredging  of  channel, 
$481,525,  '73,  37, 139;  (2)  modification  of  first  two  parallel  piers  and  dredging, 
$291,930,  '71,  37,  130;  (3)  for  new  channel  and  piers,  $167,707.04,  '71,  37,  131. 
PbirslcsLl  C/baM*SM5td'isiflcs« 
General,  of  harbor,  '  71,  129,  132.    Variation  of  position  of  channel,  '71, 132.    North- 
westerly winds  the  most  prevalent,  '71,  132. 

Plans. 

By  Mi^or  Houston :  (1)  two  conyerging  piers  to  18  feet  of  water  at  the  present 
entrance;  dredging  of  channel,  '71,  37, 139;  (2)  modification  of  first  two  par- 
allel piers  600  feet  apart,  location  and  dredging  similar  to  first,  '71, 37, 130 ;  (3) 
to  open  a  channel  westward  of  present  entrance  and  to  protect  it  by  two  par- 
allel piers  300  feet  apart,  '71, 131;  (4)  single  pier,  '71,  130. 
Surveys. 

Examination  directed  by  act  of  March  3,  1871,  made  by  M%|.  D.  C.  Houston.  Agree- 
ment of  examinations  with  result  of  Lake  Survey,  '71,  37, 129, 131. 


GBAND  MABAIS  HARBOR,  MINBr.— Impkotembnt  of. 

Appropriations. 

1879 110,000, '79.  150. 

Commerce* 

Object  of  improvement  to  make  a  harbor  of  refnge,  '75,  i,  184. 
Statistics,  '79,  1476. 
Eni^eenu 
Chief  of  Enginkers. 

Reports,  '75,  i,  40;  '79, 160. 
Enoinsbrs  in  Chabos. 
Mig.  F.  U.  Farqnhar,  1874-'75.    Report,  '75,  i,  184. 
Capt.  C.  J.  Allen,  1879-^—.    Report,  '79,  1475. 
estimates.    (See  Projects.) 
Pliystcal  €baracterlstl€S« 

General,  '75,  i,  184. 
Projects* 

By  Major  Farqnhar :  Ist,  for  one  pier  with  connecting  enrockmentSy  and  dredgine, 
at  an  estimated  cost  of  $113,067.68:  2d,  for  two  piers  and  dredtnng,  at  an  6su« 
'       mated  cost  of  (139,669.40,  '75,  i,  184;  '79,  150. 
Survey. 
1875.  under  direction  of  Mi^or  Farqnhar,  '75,  i,  40, 184. 
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GRAND  RITER  HARBOR,  FAIRPORT,  OHIO.— iMPROVzaoin:  of. 

Approprtatloiis. 

1855 fl.OOO  00,  '66,111,32. 

1826 5,620  00, '66.  ill,  32. 

1828 9,135  11,  '66,  iii,  32. 

1830 5,563  18, '66,  iii,  32. 

1831 5,680  00,  '66,  iii,  32. 

1832 2,600  00,  '66,111,32. 

1834 10,000  00,  '66,  iii,  32. 

1836 6,«00  00, '66.  Iii,  32. 

1838 10,000  00,  '66,  iii,  32. 

1844 10,000  00,  '66,  iii,  32. 

1852 10,000  00,  '66,  iu,  32. 

1864 24,453  24, '66,  iii,  32  J  '67,141. 

1866 24, 072  00, '66,  ill,  32. 

1867 60,000  00, '67,  141. 

1874 20,000  00, '74,  1,51. 

1875 15.000  00, '75.  i,  164. 

1876 5,000  00, '76,  i,  142. 

1878 5,000  00, '78,  130,  1264. 

Total  to  1879 |229, 123  53. 

Commerce. 

A  harbor  of  refuge  mucli  needed,  '66, 1,  22.    Local  commeroe  of  do  importanoe,  '67, 

219. 
Statistics,  '66,  Iv,  75;  '67,  231:  '69,  139;  '70,  179;  '71, 195;  '72,  230;  'TS,  339; 

•74,  1,  222;  '75, 1,  311;  '76,  li,  562;  '77,  966;  '7^  1264;  '79, 1699. 

Contracts. 

1866.  James  Loveday,  iron,  '66^  iv,  74.— 1867.  James  Loveday,  iron,  '67,  232,  233. 
J.  £.  &.  D.  E.  Bailey,  materials  and  labor,  '67,  232,  233.    Brooks  &,  Adam^ 
materials,  '67,  232,  1^33. — 1872.  Hemenway  &,  Garfield,  materials,  labor,  and 
dredging,  '72,  230,  232;  '73,  339.— 1874.  Hemenway  <&  Garfield,  materials  and 
labor,  '75, 1,311,  312.    Cartwright  &  McCurdy,  iron,  '75,  i,  311,  312;  '76,  U, 
562.-1875.  Wilcox  &  Merry,  materials  and  lal)or,  '75,  i,  311,  312;  '76»  ii,  562. 
W.  H.  McCnrdy,  iron,  '75,  i.  311,  312;  '76^  ii,  562.— 1879.  C.  Schulz,  materials 
and  labor,  '79,  1698.    S.  A.  Sprague,  iron,  '79,  1699. 
Abstracts  of  contracts,  '66,  iv,  74;  '67,  232,  233;  '72,231,232;  '73,339;  '74,1,222; 
'75,  i,  311,  312;  '79,  1699,  1700. 
Docmnciits*    (Not  printed  in  reports.) 
Report  of  Major  Graham  for  1857,  S.  Doc.  42,  35th  Cong.,  1st  Seas. 
Report  of  Lient.  Col.  T.  J.  Cram  for  1864,  and  all  reports  of  early  operatioiis. 
Bn^iueers. 
Chief  of  Engineers. 
Reports.  '66,  i,  5,  ii,  41,  iii,  4,  iv,  15,  19;  '67,  30,  220;  '68,  41 ;  '69.  137;  '70,  48; 
'71,  47;  '72.  44,  2,30;  '73,  44,  339;  '74,  1,  51;  '75,  i,  56;  '76,  i,  108;  '77, 115; 
'78,  130 ;  '79,  173. 
Board  of  Engineers. 
Date  unknown ;  approved  the  plan  suggested  by  Col.  Hartman  Bache  in  1853  for 

extension  of  east  pier  to  length  of  west  pier,  '66,  iv,  15. 
Convened  February  26,  1872,  at  Buffalo.     Recommended  (Lieutenant-Colonel 
Woodruff  not  concurring)  extension  of  west  pier  600 feet  and  east  pier  300  feet; 
estimated  cost,  $53,000,^72^  243,  244. 
(Lieutenant-Colonel  Woodruff,  Majors  McFarland  and  Wilson,  and  Captains  Far- 
quhar  and  Gillespie.) 
Engineers  in  Charge. 
MaJ.  J.  D.  Graham,  T.  E.,  1857.    Report,  S.  Doc.  42,  a5th  Cong.,  1st  Sess. 
Lieut.  Col.  T.  J.  Cram,  1864-'67.    Reports,  '66,  i,  21,  iv,  16;  '67,  141,  217, 220. 
Maj.  W.  McFarland,  1868-70,  '68.  158 ;  '69,  137 ;  '70,  178. 
Captain  Gillespie.  1871-72,  '7X,  189.    Reports,  '71, 195;  '72.  230,  240. 
Lieut.  Col.  I.  C.  Woodruff.    Report,  '72,  241,  243. 
Maj.  Franklin  Harwood,  1873-74.    Reports,  '73,  338 ;  '74,  i,  222. 
Lieut.  Col.  C.  E.  Blunt,  1874-77,  '74,  i,  215.    Reports,  '75,  i,  310,  312 ;  '76,  ii,  561 ; 

*77  965. 
MjJ.  W.  McFarland,  1878.    Report,  '78, 1263. 

Maj.  John  M.  Wilson,  1878-^—.    Report,  '79,  1698.  « 

Assistants. 
Capt.  F.  U.  Farquhar,  '67,  217. 
Capt.  M.  B.  Adams,  in  immediate  charge,  '75,  1,  292. 
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OBAND  BFIIBB  HARBOR,  FAIRPORT,  OHIO— Continiied. 

Estimates* 

By  MsJ.  J.  D.  Graham,  1657,  for  extension  of  pier  716  feet,  $32,819.39 ;  for  tearing 
away  old  work  andrepairs,  $69179.55 ;  for  dredging,  eto.,  t^500 ;  total,  $41,498.94, 
S.  Doc.  42,  35th  Cone.,  1st  Seas. 

By  Lieutenant-Colonel  Cram,  1864,  for  extension  of  east  pier  510  feet,  $24,072,  '66, 
i,  22,  24,  iv,  73. 

By  Colonel  Cram,  1867.  for  extension  of  east  pier  310  feet,  $21,631,  *67,  141. 

By  Captain  Gillespie,  1872,  for  extension  of  west  pier  360  feet,  ^1.716;  for  exten- 
sion of  west  pier  490  feet  and  of  east  pier  130  feet^  $:)7,000,  '72,  241. 

By  Board  of  Engineers,  1872,  for  extension  of  west  pier  6(X)  feet  and  east  pier  300 
feet,  $53,000,  >72,  243. 

By  M^or  Harwood,  1873,  for  entire  completion,  $30,000,  '73,  39. 

By  Lieutenant-Colonel  Blunt,  1675,  for  tnree  plans  lor  converting  the  old  bed  of  the 
river  into  a  harbor  of  refuge:  (1)  $6,778,(K)0;  (2)  $4,413,000;  (3)  $2,295,000,  and 
for  ice  harbor,  $350,000,  '75,  i,  3ia 

By  M%|or  Wilson,  1879,  for  completion  of  existing  project,  $5,000,  '79, 1699. 
Financial  Statements. 

'67,  30, 148;  '6ft  41, 158, 159;  '69, 138, 139;  '70,  179;  '71,  47,  195;  '72,  230;  '73. 
3^;  '74,1,223;  '75,1.312:  '76,ii,562;  '77,966;  '7ft  130, 1264;  '79,  173,1699. 
Discrepancy  in,  '69, 138, 139. 
Operations. 

1865.  Piers  repaired,  '66,  i,  12,  21. 

1866''67.  Extension  and  repairs  of  piers,  '67,  141. 

1867-'68.  Repairs  to  old  piers ;  extension  of  east  pier ;  4  cribs  placed  in  position, 
'6ft  41. 

1668-'69.  Six  cribs  placed  and  superstructure  built,  completing  the  east  pier  exten- 
sion, '69,  137. 

1869-^0^1.  Operations  suspended,  '7ft  178;  '71, 195. 

1871-^2.  Piers  repaired  by  day  labor,  '72,  230. 

187^-^3,  Extension  of  east  pier  240  feet ;  120  feet  of  superstructure  built  on  it ;  ex- 
tension of  west  pier  450  feet,  and  96  feet  of  superstructure  built ;  repairs  made 
and  removal  of  wreck,  '73,  44. 

1873-^4.  Extension  of  piers  by  contract,  '75,  i,  310. 

1874-'75.  Completion  of  both  piers  as  projected ;  west  pier  repaired,  '7ft  i,  56. 

1875-'76.  Extension  of  west  pier  LS6  feet  by  contract,  '76,  ii,562. 

1876-77.  Piling  at  inner  ends  of  piers  and  catch-sand  fence  buHt ;  piers  repaired, 
'77  965  966. 

1877-78-79.'  Operations  suspended,  '7ft  130, 1263;  '79,  173, 1698. 
Plans. 

By  Colonel  Cram,  1866,  to  abandon  a  portion  of  west  pier  and  rebuild  it  parallel  to 
the  east  pier,  aud  for  dredging  through  outer  bar,  '66,  i,  21. 

By  Cai>tain  Gillespie,  1872,  for  removal  of  flare  in  west  pier,  aud  extension  of  360  ft. ; 
estimated  cost,  $21,716.  For  extension  of  west  pier  parallel  to  east  pier,  and 
extensionof  east  pier;  total  extension,  460  feet;  estimated  cost,  ii^,000.  For 
total  extension  of  piers  770  feet ;  inclining  west  pier  extension  toward  east 
pier;  estimated  cost,  $46,000.  For  removal  of  superstructure  of  flare  of  west 
pier,  and  extension  of  both  piers  to  the  general  line  of^the  ice  bar ;  total  SKten- 
sion,  620  feet ;  estimated  cost,  $37,000,  '72,  240,  241. 

By  Lieutenant-Colonel  Blunt,  1875,  for  converting  the  old  bed  of  the  river  into  a 
harbor  of  refuge  by  dredging  a  basin  with  an  area  of  492  acres,  construction  of 
piers,  etc. ;  estimated  cost,  $6,778^000.  For  a  basin  of  smaller  dimension,  pier^ 
etc. ;  estima^ied  eost,  $4,413,000 ;  or  for  still  smaller  basin,  pins,  etc. ;  eettmatea 
cost,  $2,295,000.  For  an  ice  harbor  by  dredging,  revetments,  etc. ;  estimated 
cost,  $350,000,  '75,  i,  313. 

Projects. 

By  Lieutenant-Colonel  Cram,  1H64,  for  repairs  of  old  piMS,  '66,  i,  13. 

By  Colonel  Cram,  1867,  for  extension  of  east  pier  510  feet,  '67,  221. 

By  Board  of  Engineers,  1872,  for  removal  of  superstructure  from  flare  of  west  pier 

and  ext-ension  of  both  piers  an  aggregate  of  900  feet ;  estimated  cost,  $53,000, 

'72,230,243,244. 
By  M^jor  Harwood,  1874,  for  protection  of  the  inner  ends  of  the  piers,  '74,  i^  222^ 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  west  pier  150  feet,  '75,  i,  311. 
By  Major  Wilson,  1879,  for  removal  of  superstructure,  '79,  173, 1696. 

1865.  By  W.  T.  Casgrain,  under  direction  of  Colonel  Raynolds,  '6ft  i,  25 ;  '69,  138. 

1867.  By  Colonel  Cram.    Report,  '67,  217. 

1872.  By  Captain  OiUespie.    Report,  '72,  240. 

1875.  By  Lieutenant-Colonel  Blunt.    Report,  '75,  i,  312. 
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GRAND  RIY£R  HARBOR,  FAIRPORT,  OHIO— Oontiniied. 

Surveys — Continued. 
1879.  By  Mnj.  John  M.  Wilson,  '79.  173, 1693. 
Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  *66,  i.    Of  the 
harbor,  by  Colonel  Cram,  in  1865,  ^66,  i. 


GRAND  RITER  HARBOR,  MICH.— (See  Grand  Haven  Habbor.) 


GREAT  BREirSTER  ISI^AND.— (See  Boston  Hakbor.) 


GREEN  BAY  HARBOR,  lYIS.— Improvement  of. 

Appropriations* 

1866 $30,500,  '66,  Hi,  12. 

1867 45,000, '67,  21;  '76,  ii,  340. 

1868  (allotted) 17,500,  '68,  24. 

1869  (aUotted) '44, 550,  '69,  22,  25 ;  '76,  ii,  341. 

1870 17,500, '70,  34. 

1871 17,500,  '71,32. 

1873 20,000, '73,  32. 

1874 10,000, '74,  i,  38. 

1875 10,000, '75,  i,  42. 

1876 8,000,  '76,  i,  95. 

1878 5,000, '78,  113. 

1879 4,000,  '79.  152. 

Total  to  1879 $229, 550. 

Commerce. 

Earlv  commercial  importance  of  Green  Bay,  '68,  98 ;  '76,  ii,  339.  Transportation 
facilities,  '66,  iv,  136-138 :  '73,  198.  Benefit  and  Importance  of  the  improve- 
ment to  commerce,  '66,  iii,  35,  iv,  135,  136, 138;  '67,  71;  '71,  32;  '72, 116;  '76, 
ii,  339,  340,  344 ;  '79,  1487. 

Statistics,  '66,  iii,  a5,  iv,  137-140;  '67,  70,  72;  '70,  93;  '72,  117;  '74,  i,  140:  '75, 
i,  196;  '77,  855,  856;  ^7ft  1146;  '79,  1488. 
Contracts. 


Year. 


1866 
1868 
1869 
1860 
1860 
1873 
1874 
1875 
1877 
1877 
1878 


ContractoTB. 


Contrftot  for— 


W.S.  Smith 

William  Riohardaon 

do 

Smoke  &  Sohnetie 

K.  a.  Dodge 

A.  Conro 

Gretm  Bay  Dredge  and  Driver  Company. 
do 


do 
do 
do 


Dredging 

Dredging 

Dredginff  outfit . 

Close  pifiog 

Dredging  outfit. 

Dredging 

do 

...do 

Repairs 

Dredging 

...do 


d 

o 


i 


$0  60 


80 
140  OOt 
130  OOt 
85 
24 
20 


12 
22 


B^ferenoea. 


'«,iT,183;  '«7,57. 

'69,72. 

'69,72. 

'69,  25, 72. 

'76,ii,84L 

'74,  i,  189;  "TQ,  1487. 

TS,  i,  105, 196. 

'75,  i,  197. 

'77,855. 

'78,1143. 

'79,1486,1487. 


Abstracts  of  bids,  '66,  iv,  133;  '75,  i,  196,  197;  '77,  856;  '79,  1487. 
Abstract  of  contracts,  '67,  57. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66.  ii,  41,  iii,  12,  35 ;  '67.  21 ;  '68,  28 ;  '69,  25 ;  '70,  34 ;  '71,  32 :  '72.  31; 
•73,  32;  '74,  i,  37;  '75,  i,  42;  '76^  i,  95;  '77,  99;  '78,  113;  '7^,  152. 


^Called  $45,000, '69,25. 


tPiice  per  diem. 
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GREEN  BAT  HARBOR,  WlS^^-Continued. 

Engineers— Continued. 
£xoiNEEBS  IN  Charge. 
Col.  J.  D.  Graham,  '66,  iv.  134,  136. 
Mjy.  J.  B.  Wheeler,  1866->70,  '66^  ii,  41.    Reports,  '66^  iv,  91,  98, 133 :  '67,  55, 

'68.  79  98  •  *69  72. 

M%|.  D.  C.  Hfouston,  i870-75,  '70,  89.    Reports,  '70,  92:  '71,  110:  '72,  116;  '73. 
198  *  '74  i  139. 

Mi^.  H.  M.  Robert",  1875  to .    Reports,  '75,  i,  195 :  '76^  ii,  338 :  '77,  856 ;  '7ft 

1143 ;  '79,  1486. 

Lieut.  J.  B.  Quinn,  1866-^67.    Reports,  '6ft  iv,  134 ;  '67,  69. 
W.  H.  Heardlng,  1868, 1874-75.    Reports,  '6ft  98 ;  '74,  i,  199:  *75,  i,  195. 
R.  8.  Littlefield,  '68,  98.    Report,  '66,  iv,  137. 
Capt.  J.  W.  Cuyler,  1872-73.    Reports,  '72,  116  j  '73,  198. 
L.  Y.  Schermerhom,  1878.    Report,  '7ft  1144. 
Charles  Crosman,  1878.    Report,  '7ft  1146. 
Esliaiales*    (See  also  Projects.) 
By  Lieutenant  Quinn,  for  aredging,  |30,500:  sabsequently  increased  to  #226,187.50, 
'66.  iv,  135. 
Expenditiires*    (See  also  Financial  Statements.) 
1874-75.  For  repairs,  $2,346.27,  '7ft  ii,  343. 
1876-^77.  For  repairs,  $1,626.70,  '77,  855. 
Financial  Statements. 
'66,  iii,  12,  iv,  134 ;  '67,  21 ;   ^ft  28,  29 ;  '69.  25 ;  '70,  34,  93 ;  '71,  32 ;  '72,  31, 117  ; 
'7ft  32, 198;  '74,  L  38, 141 ;  •?*  1,  42,  196;  '7ft  i,  96,  U,  339;  '77,  99,  866;  '7ft 
114,  1144 ;  '79,  152,  1487. 
Operations* 


Year. 


Dredging. 


1866.... 
1866- '67 
1867- '68 

1868- *eo 

1869-70 
1870- '71 
1871-72 
1872-73 

O.ydi. 
1,299 
82,294 
107,831 

77,822 

105, 814 

61,204 

45,476 

1873-74 
1874-  75 
1875-76 
1876- *77 

49,838 
29,063 
34,459 

1877-78 
187»-  79 

39,283 
10,335 

Somarks. 


Up  to  Jnly  80,  1868.  123,000  onbio  yards  hod  been 
dredged  nnder  W.  &  Smith's  contract 

AleogiTen  as  52.762  cable  yards 

Revetinent  begun 

Bevetment  oontinaed ;  700  feet  long  on  each  side 

No  operations 

Bepairs  to  piers  damaged  by  ice 

Bepain  to  piers  damaged  by  ice 


BeferenoeSk 


'C6,  iv,  134. 
'67,69.93. 
'68,29,99;  '76,11,840. 

'69,26;  '76,ii.84L 

'70,84.03;  '76,11,841. 

'71,82;  '76,iU842. 

'72,116;  '76,11.842. 

'73,32,188. 

'74,  i,  139. 

'75,  i,  196. 

'76,l,95.il,88& 

'77,99,856. 

'78, 118, 1148. 

'79,152. 


Comparative  costs  of  dredging  from  1866  to  1^8,  '79, 1487. 
Abstract«  of  labor  and  mate*ial8L  '67,  73,  75,  i,  195. 
Histoiy  of  operations,  '76,  ii,  339. 

Pilysical  Ciiaracteiistics* 

General,  of  Fox  River  and  Green  Bay,  '6ft  iv,  135.  Security  of  Green  Bay  Harbor, 
'67.  69.  Approaches  dangerous,  '67,  70.  Formation  of  bar  at  entrance  to  cat, 
'6ft  29.  Character  of  excavated  material,  '72,  116.  Variation  of  water-level, 
•72.  31,  116 ;  '76,  ii,  341.  Results  of  such  variation,  '7ft  ii,  341 ;  '79. 1487.  Per- 
manence of  channel  once  obtained,  discussion  of,  '7ft  1144. 
Plans. 

By  Lieutenant  Quinn^  for  deepening  the  present  channel,  by  dredging,  '66,  iv,  35. 
Amount  of  dredging  subsequently  increased  from  122,500  cubic  yaras  to  411,250 
cubic  yards,  as  a  result  of  the  decrease  in  the  depth  of  the  waters  of  the  bay, 
•6ft  iv,  135. 

By  L  Y.  Schermerhom,  for  the  improvement  of  the  channel,  between  month  of  river  . 
and  deep  water  in  the  bay,  by  dredging,  so  as  to  give  a  width  of  100,  170,  or  200 
feet  the  entire  distance,  or  200  feet  part  of  the  distance  and  170  feet  the  re- 
mainder, •7ft  1145. 
Projects* 

By  Major  Wheeler  (previously  recommended  by  Col.  J.  D.  Graham),  1866,  for  dredg- 
ing channel  from  the  mouth  of  Fox  River  to  deep  water  in  the  bay,  with  a  oat 
throngh  Grassy  Island  Channel,  to  be  200  feet  wide  and  12  feet  deep,  and  the 
protection  of  the  sides  of  the  cut  through  Grassy  Island  (ftom  abrasion  by 
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Projects— Oontinned. 

freshets  and  storms)  by  sheet -piling;  estimated  cost,  $155,416.77,  '6€^  iv,  L:I4; 
136 ;  '68t  28.  Discussion  of  merits,  '67,  70.  Subsequently  completed  by  the 
construction  of  close-piling,  within  the  original  estimate,  '74,  i,  140  j  '75,  i,  1%. 

By  Mi^or  Houston,  1872,  Tor  dredging  cut  so  as  to  widen  and  deepen  it  to  14  feet 
throughout,  requiring  the  remoyal  of  about  175,000  eubic  yards  of  material,  and 
estimated  to  cost  $^,000,  '72,  31,  116;  '73,  198;  subsequently  increased  to 
f7«5,000,  '74;,  i,  38,  140;  small  annual  appropriations  necessary  for  the  main- 
tenance of  the  channel  bv  dredging,  '74,  i,  141 ;  '75,  i,  42. 

By  Major  Robert,  1876,  for  the  expenditure  of  the  appropriation  of  1876  ($8,000); 
piling  for  the  protection  of  the  east  pier,  estimated  to  cost  $2,650,  the  remainder 
for  dredging,  '76,  ii,  338.    Estimated  amount  required  for  the  completion  of  the 
existing  project,  $16,000,  '79,  152. 
SnrveFS. 

1853.  Referred  to,  '66,  iv,  135. 

1865.  Included  in  Lake  Survey,  '66,  iv,  135. 

1871-72.  Under  the  direction  of  Major  Houston,  '71, 110;  '72,  116. 

1874.  By  W.  H.  Hoarding,  '74,  i,  m, 

1877-78.  By  L.  Y.  Schermerhorn  and  Charles  Crosman.    Report,  '78;  1144,  1146. 

Maps. 
Of  Green  Bay  Harbor,  '76^  ii,  338 ;  '78,  1144. 


GREEH  RITER  And  Tributaries*  RT.--Suryey  ordered  by  act  of  March 

3,  1879,  '79. 147. 


GUADAIiUPE  RITER,  TEX.— Examikation  of. 

Commerce* 

Justitication  of  improvement,  '75,  i,  926,  927. 
Statistics  of,  '75,  i,  926. 
Enffineers. 
Chief  of  Enoineess. 

Report,  '75,  i,  79. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  '75,  i,  79.    Report,  '75,  i,  924. 
Assistant 
L.  M.  Lynch,  '75,  i,  924.    Report,  '75,  i,  925. 
Estimates.    (See  Plans.) 
Ijegisiatioii. 
State  of  Texas  offered  a  bonus  of  eight  sections  of  land  for  OTery  mile  of  river 
cleared,  '75,  i,  927. 
Plivsieaft  Cli&Faete  vis  ties* 

Description  of,  '75,  i,  925-928.    Elevations,  '75,  i,  925.    ObstmotionB,  '75, 1,  926. 
Plans* 
By  Captain  Howell,  1875,  for  removal  of  three  rafts ;  estimated  cost-,  $7,194,  '75,  i, 
927, 928,  929. 

Sarveys* 

1875.  Examination  made  by  L.  M.  Lynch  of  river  below  Gonzales,  '75,  i,  79,  924. 


our  AN  DOTTE  RIVER,  W*  VA*— Improtuoent  of. 


Appropriations* 

1878 $2,000, '78,  108. 


1879 1, 000, '79,  145. 

Commerce* 

Minerals,  timber,  and  coal  tributary  to  river,  '75,  i,  748, 752,  753;  ^79,  1348.    B*iBt- 
ing  obstructions  to  navigation,  '79,  1348. 
Enerineers* 
Chief  of  Engineers. 
Reports,  '75,  i,  73 ;  »78^  108 ;  '79,  145. 
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GUTAIVDOTTE  RITEB,  IT.  TA.— Contlnaed. 

E  ngtneers — Continued. 
Enqinbsr  in  Charos. 
Mig.  W.  E.  Merrill,  1874-^—.    Reporto,  '75,  i,  747 ;  '79, 1847. 

A.  L.  Cox,'  '75, 1,  747.    Report,  '75,  i,  750. 

J.  N.  CaldwelL  Jr.  '79,  1347.    Report, '79, 1348. 
Estimates*    (See  Plans  and  Projects.) 
Financial  Stateaiento* 

•79.  145. 
Operations* 

1878-^9.  110  cords  of  drift,  1,058  cnbic  yards  of  rock  fllUng,  2,257  cubic  yards  of 
earth,  and  3,378  cubic  feet  of  timber  removed  from  dams  near  Barboursville. 
At  Falls  417  cubic  yards  of  rock  filling,  161  cubic  yards  of  earth,  and  122  cubic 
feet  of  timber  removed;  also  34  snags  were  removed  from  the  river,  '79, 145, 
1348.    Work  suspended  for  lack  of  fbnds,  '79,  1347,  1351, 1352. 
Physical  Characteristics. 
Description  of,  '75,  1.  747,  748,  750^  752;  '79,  1348.    Larj^  mineral  and  timber 
wealth,  '75,  i,  748,  752,  753.    Discharge  of  river,  '75,  i,  751.    List  of  obstruc- 
tions, '75,  i,  751 ;  '79,  134&-1351.    Table  of  distances  and  levek,  '75,  i,  753. 
Plans. 
By  Major  MerriU,  1875^  to^  slack- water  navigation  by  moans  of  locka  and  dams ; 
locks  160  feet  by  60  feet,  with  10  feet  lift ;  dams  300  feet  long,  with  10  feet  lifb ; 
estimated  cost,  $1,420,500,  '75,  i,  748,  749,  751,  752. 
Private  and  Corporate  fFork. 
Improvements  by  the  State  of  Virginia  by  means  of  locks  and  dams,  now  destroyed, 
'75,  i,  747. 
Projects. 
By  Major  Merrill,  1878,  to  remove  soags,  rock,  and  other  obstructions;  estimated 
cost,  $10,000,  '75,  i,  749 ;  '78,  108 ;  '79,  1352. 

Surveys. 

1874.  By  A.  L.  Cox,  of  river  below  Logan  Court-House,  '75,  i,  73,  750. 


GiriiF    OF   MEXICO    TO  KEY  ITESTy-CHANBnEIi.— (See  Kbt 

West,  etc.) 


«GUT"  OPPOSITE  BATH,  ]!EE.-<See  Bath,  Mb.) 


HAMPTON  BITEB,  TA.— IsfFBOYBlCEifT  or. 

Aaaropriations. 

1W8 $10, 000, '78,  72. 

1879 2,000,  '79,86. 

Comnerce. 
Justification  of  impxovement,  '75^  ii,  153,  155. 
Statistics,  '75,  ii,  153,  155. 
Coatracts. 
*  1878.  Brainard  &  Rice,  dredging,  at  12  cents  per  cable  vard,  '79,  618.    H.  E.  Cul- 
pepper, dredging,  at  15  cent<s  per  cubic  yanl,  '79,  618. 
Abstracts  of  bids,  '79,  617,  618. 
Engineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  95;  'T8,  72;  '79,  85. 
Engineer  in  Charge. 

8.  T.  Abort,  U.  8.  C.  E.,  1874-79.    Reports,  '75,  ii,  162;  '78,  513;  '79,  617. 
Assistants. 
A.  K.  Michler.    Report,  '75.  i,  154. 
W.  H.  Powless,  '75,  ii,  152. 
Bstiwiates.    (See  ProjecU.) 
FiiMUfteial  SiatenMats. 

'79,  85. 


^CoHtnct  amiidled,  'T9, 618. 
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HAMPTON  RIYER,  TA^-ContinuecL 

Operations. 

1878-79.  Dredging  in  progress,  '79,  618. 
Physical  Characteristics. 

Description,  '75,  ii,  154;  '78,  613. 
Projects. 

By  S.  T.  Abert,  187.'>,  for  catting  channel,  150  feet  by  9  feet,  tbrongli  bar :  estimated 
cost,  $15,757,  '75.  ii,  153;  '78,  72. 
Sanre^^i* 
1874.  By  A.  K.  Michler,  '75,  i,  95,  ii,  152,  154. 
1878.  Survey  of  bar  under  direction  of  S.  T.  Abert,  »79,  618. 


HARLEm  RITERy  N.  ¥•— Improvemekt  of. 

(Including  Harlem  River  from  Randall's  Island,  via  Spuyten  Dnyyil  Creelc,  to  the 

•    Hudson  River.) 

Appropriations. 

1»74  (allotment) $10, 000,  '74,  ii,  165 ;  '77,  248. 

1875 10,000,  '75,  i,  102,  ii,  220;  '77,  248. 

1878 •SOO.OOO,  '78,65,419. 

1879 *100,000, '79,  6^,  386. 

Total  to  1879 $420, 000. 

Engineers. 

Chief  of  Engineers. 

Reporte,  '73,  86 ;  '74.  i, 95, 96;  '75,  i,  101,  103;  '76^  i,  55;  '77,  50;  '78;  55;  '79, 62. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1874-'—,  '74,  ii,  165,  169;  '75,  ii,  202,  219,  224;  '76>  i, 

224,246;  '78,414;  '79,385. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '77,  i,  223.    Report,  '77,  i,  248. 
Assistant 
J.  H.  Striedinger,  '74,  ii,  173;  '75,  ii,  236.    Report,  '76,  i,  244. 
Estimates. 

By  Lieutenant-Colonel  Newton,  1874.  for  removal  of  bridge  piers,  and  rock  to  depth 
of  12  feet  from  Harlem  River,  near  East  River,  $167,875.56,  '74,  ii,  173;  '75,  ii, 
220 ;  '76^  i,  245;  '77, 248.  For  channels  from  Randall's  Island,  by  way  of  Spuyten 
Dnyvil  Creek  to  the  Hudson  River,  12  feet  by  350  feet,  $2,270,825.18;  15  feet  by 
350  feet,  $2,777,571.44,  '75,  ii,  237.  For  cut  through  Dykeman's  Meadows, 
$1,963,000 ;  through  Spuyten  Duyvil,  by  way  of  King^s  bridge,  $3,321,000,  '76, 
i,  246. 

Financial  Statements. 

'75,  i,  102,  220;  '76,  i,  55,  246;  '77,  248;  '78.  56,  414;  '79,  62,  885. 
Operations. 

removed  by 


125th  street, 
'76,  i,  55,  244,  245. 

1878-79   Operations  suspended  since  1876,  '77,  248;  '78,  55,  414;  '79,  63,  386. 
Pii|^sical  Ciiaracteristics. 

01  Harlem  River,  near  East  River,  '74,  ii,  169,  170 ;  near  Spuyten  Duyvil  Creek, 
•75,  ii,  224,  227,  228,  232-235;  '76,  i,  246,  247. 

Plans. 

By  Comptroller  Green,  of  New  York,  for  bulkheads  on  both  sides  of  the  channel, 

backed  with  dredeed  material,  '75,  ii,  227,  228. 
By  Lieutenant-Colonel  Newton,  for  channels,  12  feet  by  350  feet  and  45  feet  by  360 
feet,  from  Randall's  Isliind,  via  Harlem  River  and  Spuyten  Duy^  Creek,  to  the 
Hudson  River,  '75,  ii,  235-237;  '76,  i,  246. 
Private,  Corporate,  and  State  fForis. 
The  city  of  New  York  exx>euded  $3,900  in  1858  in  the  removal  of  old  bridge  piers 
between  114th  street  and  Ward's  Island,  '74,  ii,  171,  172. 
Projects. 
By  Lieutenant-Colonel  Newton,  for  removal  of  old  bridge  piers,  drilling,  blastinj^, 
and  dredging  rock  at  various  places  near  East  River;  estimated  coet,  $167,876.66, 
•74,  ii,  165,  172,  173;  '76,  i,  245. 

*  A  proviso  attached  to  each  of  thete  approiiriationa,  rendering  them  nnavailable  antQ  the  right  of 
way  is  secured  to  the  United  States  free  of  cost,  '79,  65  j  '79, 886. 
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HABUBBI  RITER,  N.  T.-Oontinned. 

Surveys. 

1873,  Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger,  C.  De 
Foresta,  and  V.  M.  Newton.    Report,  '74,  ii,  169. 

1874.  Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger,  De 
Foresta,  Doerflinger,  Geiseler,  and  PreOM,  »75,  ii,  236.  Reports,  *75,  ii,  224:  *76, 
1,246. 

1878-^9.  Under  direction  of  Lieutenant-Colonel  Newton,  '79,  62,  385. 


WELA»  GATE,  IV.  Y.^See  East  River.) 


HEIOTEPIM,  on  the  Illinois  River,  TO  ITATERTOWN,  on  the 
]!U9Si88ip.pi  RiTer*— SuRVBY  fob  connecting  ship-canal. 

(See  also  Tbansportation  Routes  to  the  Seaboabd,  Second  subdiyisiok,  Hen- 
nepin Canal.) 

Engineers. 

Chief  of  Engineers. 

Report,  '71,  57. 
F^oiNKERS  IN  Charge 
Lient.  Col.  J.  H.  Wilson  (35th  Infantry),  1871.    Report,  »71,  264, 265. 
Col.  J.  N.  Macomb,  1871.    Report,  '71,  302. 
Assistants. 
H,A.Ulffer8,  '71,  264,265. 
Gorham  P.  Low,  jr.,  '71,  265.    Report,  '71,  302. 
James  Worrall,  C.  E.,  '71,  304. 
Estimates. 
By  James  Worrall,  C.  E.,  for  canal  extending  from  the  railroad  bridge  at  Colona  to 
Rook  Island  City,  with  locks  150  feet  long  and  30  feet  wide,  (902,283.45,  '71, 
304.    Modified  by  change  of  plan,  '71,  304. 
By  G.  P.  Low,  for  ship-canal  from  Hennepin,  on  the  Illinois  River,  to  Watertown,  on 
the  Mississippi  River, including  locks  and  dams:  Easteom  division,  35.9  miles, 
95,779,277.24;  western  division,  39.4  miles,  |4, 429, 566. 13;  feeder  division,  38.1 
miles,  12,270,849.90,  '71,  303, 304, 305 ;  total  estimate,  $12,479^493,  '71,  3a5.    For 
commercial  canal,  eastern  division,  $1,467,202.44 ;  western  division,  $1,429,706.50 ; 
feeder  division,  $1,002,811.70;  total,  $3,899,722,64,  '71,  306;  '75,  ii,530. 
Physical  Characteristics. 

Description  of,  '71,  305. 
Plans. 
By  G.  P.  Low,  jr.,  for  ship-canal  from  Hennepin,  on  the  Ulinois  River,  to  Water- 
town,  on  the  Mississippi  River,  160  feet  wide  and  7  feet  deep^  locks  350  feet  long 
by  75  feet  wide :  Eastern  division,  extending  from  the  Illinois  River  to  the  janc- 
tion  of  the  feeder  at  Devil's  Slough,  25.9  miles^  with  an  aggregate  lift  of  207 
feet,  requiring  19  locks,  '71,  303 ;  western  division,  to  extend  from  Junction  of 
the  feeder  to  the  Mississippi  near  Watertown,  with  an  aggregate  lift  of  92  feet, 
requiring  9  locks,  '71,  304 ;  feeder  division,  to  be  140  feet  wide,  7  feet  deep,  and 
38  miles  long,  '71,  305.    For  canal  for  conunercial  purposes,  width  60feet,  depth 
6  feet,  size  of  locks  350  feet  long  by  21  feet  wide,  '71,  306. 
S  flirvd^* 
1871.  By  G.  P.  Low,  jr.    Report,  '71,  302. 


HIAHTASSEE  RITEB,  TEBTM.— Improtbubnt  or. 
Approprlatioiis* 

1876 $10, 000, '77,  9L 

1878 10.000, '78,104, 

1879 3,000, '79,  140, 

Comaierce. 

Justification  of  improvement,  '75, 1,810;  '79,  140,1269. 
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niAWAHHrnm  BIVEB,  TEHTN.— Coationed. 

Enyineers. 

Chief  of  Engineers. 

Report*,  '75,  i,  77;  '77,  91;  '78,  104;  '79,  140. 
Engineers  in    harge. 

Maj.  W.  McFarland,  1875.    Report,  '75,  i,  809. 

Capt.  W.  R.  King,  1«77.    Reporto,  '77,  698;  '78,  761 ;  '79,  1268. 

M.  Kingsley,  '75,  i,  809.    Report,  '75,  i,  810. 

J.  S.  Carey,  '77.  598 ;  '78,  761. 
Estimates.    (See  Projects.) 
Financial  Statemeots. 

•77,91;  '78,  104;   '79.  140. 
Operations. 

1876-77.  Rock  qnarried  for  dams,  600  cubic  yards,  '77,  91, 599. 

Ib77- 78.  Removal  of  403  cubic  yards ;  879  oubio  yards  of  stone  qnarried ;  2^784  cnbic 

yards  of  stone  placed  in  dams;  logs  and  bowlders  removed;  completion  of  *ZiO 

feet  of  south  dam,  78,  104,761. 
1878-79.  Removal  of  648  cubic  yards  rock  and  gravel  from  ehAnnel;  2,292  cubic 

yards  rock  quarried  and  2,101  cubic  yards  placed  in  dams ;  construction  of  174 

cubic  yards  of  riprap  and  rotaining-walls,  *79,  140, 1268. 
Physical  Characteristics. 
Description,  '75,  i,  810.    Mineral  resources,  '75,  i,  810,811.    List  of  obstructions, 

•75,  i,  811,812;  '79,  1268. 
Projects. 
Bv  Major  McFarland,  1874,  for  a  channel  40  feet  by  2  feet  at  low-water ;  estimated 

cost,  $20,001),  '75,  i,  810-813.    Re-estimate,  930,000,  '78»  762;  '79,  140, 1269. 
Private  and  Corporate  UToric. 

Appropriation  by  State,  1844,  for  improvements  badly  applied,  '75,  i,  811. 
Surveys. 
1874.  By  M.  Kingsley,  from  Savannah  Ford  to  a  point  below  Benton,  Tenn.,  '75,  i, 

809, 810 ;  '77,  599. 
1877.  Examination,  by  John  S.  Carey,  of  Matthew's  Shoals  and  Magil'a  Island,  '77, 

91, 598. 


HILLSBOROUGH  BIVEB,  FLA.— (See  Tahpa  Bat.) 


HIHrOHAm  HABBOB,  MASS.—CSee  Bo6Tok  Harbor.) 


HOLLAND^  ]IIICH.-<See  Black  Lake  Harbor.) 


HOLHES  BITEB,  FLA.  ATVD  ALA.— (See  Choctawhatcheb  River.) 


HOmniOCK'S  UITLET,  ISB.— <^«  Delaware  luib,  etc.) 


HOBSESHOE  SHOALS.— (See  Delaware  River.) 


HOUSATOnriC  BI VEB,  conn.-  improvement  of. 

Appropriations. 

1871 $15,000,  '71,85. 

1872 15,000,  '72,83. 

1873 10,000,  '73,91. 

1874 10,000,  '74,  i,  102. 

1875 5,000, '75,  i,  105. 

1878 5, 000, '78,  52. 
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HOUSATOIVIC  BITCR,  €OM]!ir»---Goiitiiuied. 

AppropriationA— Continaed. 

1B70  (allotment  for  survey,..    $2, 000,  '79,  345. 
1870  (allotment  forsurvey),.      7,000,  '79,  345. 
StatementB  of  appropriations,  '76, 1,226;  '78,  403. 
Comiuerce. 
Jastification  of  improyementSy  '73,  1019;  '72,  804.    Obstructions  to  navigation, 

'72,  894. 
Statistics,  '77,  216;  '78,  403. 
Contracts. 
1871.  R.  W.  Meyers,  fbr  dredging,  at  18  cents  per  cubic  yard ;  for  rock  removal,  at 
$1.U0  per  cubic  yard,  '71, 779.— 1872.  F.  H.  Smith,  for  dredging,  at  23.95  cents  per 
cubic  yanl,  '72,  891.    A.  A.  Bouker,  for  building  embanlunent,  '72,  891. — l&H, 
M.  F.  Brainard,  for  dredge,  scows,  and  tug,  '77,  215. — 1878.  J.  M.  Seward,  for 
dredging,  at  16  cents  per  cubic  yard,  '79,  3^. 
Abstracts  of  bids,  '71,  778 j  '72,  892;  '73,  1014;  '79,  344. 
Documents*    (Not  published  in  reports.) 

H.  Doc.  62,  41st  Cong.,  2d  Sess.,  '70,  452.    H.  Doc.  95,  4l8t  Cong.,  3d  Sess.,  '71, 777. 
Engineers. 
Chief  of  Engineers. 
Reports,  '70,  31,76;  '71,  86;  '72,  83;  '73,  91;  '74,  i,  102:  '75,  i,  104;  '76.  i,  52  r 
'77,47;  '78,52;  '79,68. 
Engineers  in  Charge. 
M^.  D.  C.  Houston^  1870.    Report,  '70,  454. 

Maj. G.K.Warren,  1870-75.    Reports, '70,  452;   '71,777,781;  '72,891,893;  '73,. 
1013;  '74,  ii,  2ol. 

Maj.  J.  W.  Barlow,  1875  to .    Reports,  '75,  ii,  256 ;  '76,  i,  226 ;  '77,  215;  '78,. 

403;  '79,  344. 

^SISTANTS. 

T.G.Ellis,  '70,  453;  '72,  893. 

W.  S.  Edwards,  '70,  45:i;  '72,  893.    Report,  '71,  785. 
Henry  Harding.    Reports,  '72,  894 ;  '73,  1015. 
H.  N.  Babcock,  '74,  ii,  2G2.    Report,  '74,  ii,  263. 
T.  N.  Lincoln.    Report,  '75,  ii,  257. 
G.  H.  Bimie.    Report,  '78,  347. 
Estimates* 
By  M^jor  Warren,  1871,  for  sea-wall  and  filling,  $130,700 ;  for  breakwater,  $237,775 ; 

for  dredging  at  outer  bar,  $12,000,  '71,  783. 
By  W.  8.  Edwards,  for  a  low-water  channel  7  feet  in  depth,  $24,486,  '71,  711,786. 
By  H.  Harding,  1872,  for  removal  of  Drew^s  Rock,  $6,285,  '72,  895.    For  building  a 

wing-dam  at  Drew's  Rock,  $627,  '72,  895. 
By  H.  Harding,  1873,  for  widening  and  deepening  channels  and  removing  rocks,. 
$58,000,  '73,  1019. 

Financial  Statements. 

'72,  83;  '73,  91;  '74,  i,  102;  '75,  i,  105;  '76,  i,  52;  '77,  47;  '78,  52;  '79,  58. 
Operations. 

1870-71.  Operations  commenced,  '71,  779. 

1871-72.  Wing-dam  built  at  Sow  and  Pi^  Rocks;  28,922.4  cubic  yards  dredged 

from  Drew's  Bar,  makinfi^^channel  80  teet  wide  and  7  feet  deep ;  9,447.85  cubic 

yards  dredged  from  Mill  Bar,  making  channel  42  feet  wide  and  7  feet  deep,  *72,. 

83,893,894;  '79,  346. 
1872-73.  7,739  cubic  yards  dredged  from  channel  between  Derby  and  Huntington  ; 

channel  1,500  feet  long,  42  feet  wide,  and  6  feet  deep ;  20,385  cubic  yards  dredged 

from  Two-Mile  Island  Bar ;  channel  2,300  feet  long,  75  feet  wide,  and  7  feet  deep ; 

426  cubic  yards  deposited  on  jetty,  '73,  91, 1013, 1018;  '74,  ii,  263;  '79,  346. 
1873-74.  Removal  of  2,246  cubic  yaros  of  ballast ;  dredging  17,019  cubic  yards  at 

Mill  Bar,  5,052  cubic  yards  at  Drew's  Bar,  70,197  cubic  yards  at  Crofnt's  Bar. 

Results  of  operations,  '74, 1,  102,  ii,  262,  263. 
1874-75.  7,883  cubic  yards  dredged  from  Two-Mile  Island  Bar ;  1,795  cubic  yards 

from  Drew's  Bar ;  10,691  cubic  yards  from  Huntington  Dock ;  7,186  cubic  yards 

from  Crofut's  Bar,  '75,  i.  104,  ii,  256,257,258. 
1875-76.  1,636  cubic  yards  dredged  from  channel  at  Drew's  Rock.  '76,  i,  C2,22C. 
1876-'77.  21,682  cubic  yards  dredged  from  channel  at  Drew's  Rock,  '77,  47, 2ir>. 
1878-79.  26,222  cubic  yards  of  material  dredged,  '79,  58, 347.    History  of  operations, 

'79,  345. 

Piiysicai  €iiaracteristics. 

Descriptions  of,  '70,454;  '71,781,784;  '72,894,895;  '73,1016-1019;  '74,  ii,263; 
'75,  ii,  256.  Table  of  tidal  observations,  '71,  779,785;  '73,  1013, 1015.  Effect 
of  jetty  at  Drew's  Rock,  '75,  ii,  256;  '76^  i,  226;  '77.  216. 

16  EN 
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HOUSATONIC  BITER,  €OMM.--Coiitmiied. 

Plans* 

By  M%jor  Warren,  1871,  for  improvements  of  month  of  river  by  a  sea-wall  2^100  feet 
long  and  12  feet  high  above  mean  low-water,  8  feet  wide  at  top  and  14  root  wide 
at  mean  low-water,  and  by  closing  new  ontlet  with  riprap  and  bmah ;  also  to 
build  a  breakwater  2,100  feet  long  and  6  feet  wide  on  top,  with  batter  4  to  1  to 
foundation,  latter  to  be  of  stone  thrown  to  slope  and  paved  and  protected  at 
foot  by  riprap ;  finally,  to  dredge  a  channel  through  outer  bar  200  feet  wide 
and  7  feet  deep ;  entire  estimated  cost,  |380,475,  '71,  782. 

By  H.  Harding,  1872,  for  removal  of  Drew's  Rock;  estimated  cost,  |6,285,  '72,  895. 

By  Major  Barlow,  1S77,  for  removal  of  Jetty  and  Drew's  Bock,  '77, 215 ;  '78^  52, 403 ; 
'79  344. 

By  G.  H.  Birnie,  1879,  for  removal  of  jetty,  '79,  348. 
Projects* 

By  W.  S.  Edwards,  1871,  for  the  improvement  of  the  river  by  dredging  and  removal 
of  rock  to  secure  a  low- water  channel  of  7  feet  in  depth ;  estimated  cost,  $24,486, 
'71,  781, 785, 786.    Approved  by  Ma;jor  Warren,  '71,  781. 

By  II.  Harding,  1872,  for  building  a  wmg-dam  at  Drew's  Rock ;  estimated  cost, 
•627,  '72,  895. 

By  H.  Harding,  1873,  for  channel  150  feet  wide  and  8  feet  deep  at  mouth ;  and  for 
removing  ballast,  Andrew  House  site,  and  widening  the  channel  from  Derby 
Dock  to  Huntington  to  80  feet  wide  and  7  feet  in  depth ;  also  for  a  channel  of 
same  width  and  depth  to  Shelton j  estimated  cost,  $58,000,  '73,  1019. 

By  M^jor  Barlow,  1879.  for  a  jetty  6,000  feet  long  and  3  feet  high  at  month  of  rirer; 
estimated  cost,  $12,000,  '79,  345. 
Sarveys. 

Survrvs  ordered  and  in  progress,  '70,  31, 76 ;  '71,  85, 785. 

1871.  By  W.  8.  Edwards.  '72,  893, 895. 

1873.  By  H.  Harding,  of  river  at  the  mouth  and  at  Derby  and  Huntington,  '73, 
1015, 1018. 

1874.  By  H.  N.  B'tbcock,  from  MiU  Bar  to  railroad  bridge,  '74,  u,  264. 
1879.  Examination  of  river,  '79,  344. 

Maps. 
Section  of  proposed  sea-wall,  '71,  782. 


HUDSOTV  BITER,  between  Troy  and  New  Baltimore,  N.  T.— 

Improvement  of. 

Appropriations. 

1834 170,000 

1836 100,000 

1837 100,000 

1838 100,000 

1852 50,000 

1864  (allotment) "33, 000, 

1866 50,000 

1867 305,188 

1868  (allotment) 85, 000 

1869  (aUotment) 1 89, 100 

1870 40,000 

1871 40,000 

1872 40,000 

1873 40,000 

1874 40,000; 

1875 40,000 

1876 50,000; 

1878 70,000! 


'66,  iU,  29,  iv,  215. 

'66,  iii,  29,  iv,  215. 

'66,  iii,  29,  iv,  215. 

'66,  iii,  29,  iv,  215. 

•66,  iii,  29,  iv,  215. 

'66,  iii,  20, 21,  29,  iv,  215 ;  '67,  441. 

'66,  iii,  21, 29,  iv,  215;  '67,  442;  '77,  226. 

'67,  441. 

'68,  25, 64, 712:  '69,  55;  '70,  432. 

•69,  22,  55. 

'70,73;  '71,82. 

'71,  82. 

'72,  79,  801. 

'73,  84. 

'74,  i,  94,  ii,  159. 

'75,  i,  100,  ii,  199. 

'76,  i,  54,238;  '77,49,226. 

'78,  55,  412. 


1879 30,000, '79,  60,369. 

Total  to  1879 $1,372,288. 

Lists  of  appropriations  from  1834  to  1879,  '66,  iv,  215 ;  '77,  226 ;  '79,  368. 
Commerce. 
'67,412;  '68,  711;  '70,  428;  '71,  723;  '72,  802;  '73,  934 ;  '76,  i,  237 ;  '77,  236. 
Statistics,  '78,  411 ;  '79,  369,  373. 


*  Erroneously  caUed  $35,000,  '06,  ii,  24.28,  iii,  29. 
tErroneoiuly  called  $00,000,  '69, 885;  ^lOfJSi;  '77, 226. 
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HUDSON  KITEB,  between  Troy  and  New  Baltimore— CoDtinned. 
Contracts. 


Ign. 

Kme. 

1^^ 

H««rl» 

EefstenoM. 

ertOTded     *^    ' 

H.f  Gbtb 

ig' 

do 

HMcrlalBud  dndcmg. 

iL^o-^iSinS:::::::-- 

T.  S.  Tui  Hovinbnrgh. . 
TBmplBton'i  P«.Tne  1 '. '. 

c^r^ '. 

■68,  720. 721. 

'^t'V^?4:^''^ 

CompUMd 

;«''■,?>«■  2W. 

AbHtraotsofGontractB, -67,  443,444;  '68,720,721,723;  'Ta  433;  '73.80:3;  '73,931, 

932;  '74,  ii,  159;  '75,  ii,  1W,200;  '76,  1,238;  '7^412;  '79,  3fiO,370. 
Bids  thrown  oat  for  nttemptB to deA«iid  tiie  gOTemmeDt,  '74,  ii,  I'l'J;  fbricifur- 
mality,  '7S,  il,  200. 
Engineers. 
Chibf  of  Engikerrs. 
Eoports,  '66,  i,  3,  ii,  24,  28,  41,  iii,  20,21,  29,  iv,  205;  '67,  43,  444 ;  '68,  64 ;  -69, 
54.387;  '70,72;  '71,81,82;  '72,79;  '73,  «4;  '74,  i,  94;  '75,  i,  100;  '76.1,54; 
'77,  48. 
Board  of  Engutebrb. 
Convened  in  lr<34;  considered  that  an  improved  channel  could  only  be  maiDtalaed 
bj  floods ;  recommended  lines  of  tongitudinnl  dikes  from  Troy  to  New  Balti- 
more, '66,  iii,  ao.  iv,  206,  207. 
(Colonel  'ToUen,  Lie ut«naat- Colonel  Thayer,  and  Captain  Talcol.t.} 
Convened  May  21,  1667,  at  Alban; ;  recommended  adoption  of  modiSed  project 
for  dikes;  dredging;  aide  reservoirs,  and  protection  of  banks  by  revetments. 
Beport,  '67,  445,  446. 
(Colonels  Bache  and  Brenerton,  Lieiitenant-Coloael  Newton,  and  Hojoi  Abbot.) 
Enginsbrs  m  C  HA  ROB. 
Capt.  Henry  Brewerton,  1B34,  '66,  iii,  21,  iv,  211,  212. 
Capt.  G.  W.  Hngbes,  1834.  '66,  iv.  212. 

Mai.  Bichard  Delafield,  1852,  '66,  iii,  20.    B«port,  '66,  iv,  206. 
C^  J. D.Graham,  1865.    Beport, '66, 1.  37,40. 

Lieut.  Col.  John  Nowton,  1866-'—,  '66,  ii,  28,  41,  iii,  SO.     Beports,  '66,  iv,  802, 206- 
221;  '67,  441;  '68,  711;  '69,  381;  '70,  427;  '71,  719;  '72.  797;  '73,  930;  '74, 
ii,  154;  '75,  U,  195;  '76,  i,  235;  '78,  411;  '79,  367. 
Capt.  James  Mercnr,  in  temporary  charge,  '77,  48.    Beport,  '77,  223. 

Copt.  J.  M.  Wilson,  '66,  ii,  41,  ill,  20,  iv,  206 ;  '67,  43 ;  '68,  64,  72 ;  '69,  54. 384. 

Beport,  '70,  430. 
CBpt.S.M.Hans6eld,  '71,  81. 
B.H.Talcott,  '69,  384;  '76,  i,  236. 
Lient.  J.  H.  Willard,  '73.  798 ;  '73,  930.    Beports,  '73, 933,  934 ;  '74,  ii,  166 ;  '75, 

ii,  195;  '76,  i,  335;  '77,  233;  '78^  411;  '79,  370. 
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HtTDSON  RITCB,  IbetwceM  Tr*y  and  ]f«w  Battfntore— Oontimied. 

Esttmates. 

By  Board  of  Engineers,  1834,  for  a  system  of  longitadinal  pikes  and  occasional  dams. 
$819,634.10,  '66^  iv,  211,  212. 

By  Major  Delafield,  1652,  for  dredging,  etc.,  $50,000,  '66,  i,  3,  iii,  90,  21. 

By  Lieut.  Col.  John  Newton,  1666,  for  dikes,  dredging,  revetments,  etc.,  ^62,297.75, 
•66,  iii,  21,  iv,  218,  219. 

By  Lien  tenant-Colonel  Nowton,  1867,  for  completion,  $474,109.75,  *67, 442.    BevUied 
in  1868  to  $511,116.47,  '68,  718,  719. 

By  Lient'enant-Colonel  Newton,  1879,  for  completion  of  ezistingproject,  $65,016.47, 
'79.  369. 
Expenditures. 

Injudiciously  expended,  or  lost  from  othur  causes  by  the  United  States,  $192,400, 
•66,  iv,  2^0. 
Financial  Statements. 

•67,  441,  412;  '68,  7U:  '69,  55,  385:  '70,  73;  '71,  82;  '72.  801;  '73,  84;  '74,  i,94, 
ii,  159 ;  '75,  i,  100,  ii,  199 ;  '76,  i,  54,  238 ;  '77.  49,  226 ;  '78,  55,  412;  '79, 60, 369. 
Operations. 

Hietory  of,  from  1797  to  1866,  '66,  iv,  211,  220. 

1834.  Construction  of  dikes,  dams,  and  revetments,  '66,  iv,  212. 

1854.  Dredging  at  Nine-Milo  Tree  Bar  and  Mull's  Plat  Bar,  '66^  iv,  212. 

1866.  Repairing  dikes,  '66,  iv,  212,  218. 

1866-'67.  Dikes  repaired,  '67,  43,  441. 

1867~'68.  Construction  and  repairs  of  dikes  and  revetments ;  paving  shore  line  and 
dredging,  '68,  64,  65,  71^-715. 

1868-*69.  Construction  and  repairs  of  dikes  and  dredging,  '69,  54,  381-384. 

1869-70.  Construction  and  repairs  of  dikes ;  dredging,  and  revetment  built,  '70, 72, 
427, 430. 

1870-'71.  Construction  of  dikes  and  revetments ;  dredging ;  removal  of  part  of  Over- 
slaugh Bock  and  old  State  dam ;  repairs;  '71,  82,  719-722. 

1871-'72.  Construction  and  repairs  of  dikes ;  dredging  and  removal  of  part  of  Over- 
slaugh Rock  by  blasting,  '72,  798-801. 

1872-73.  Construction  of  3,047  linear  feet  of  dike;  repairs,  '73,  84,  930-934. 

1873-74.  35,028  linear  feet  of  dike  nearly  completed;  repairs,  '74,  i,  94, ii,  154,155. 

1874-75.  Construction,  raising,  and  repairing  dikes,  '75,  i,  10  »,  ii,  195, 193. 

1875-'76.  Construction  and  repairs  of  dikes  and  dredging, '76^  1,  54,236,237. 

1876-77.  Construction  and  repairs  of  dikes  and  dredging,  '77,  49,  224, 225. 

1877-78.  Construction  and  repairs  of  dikes  and  dredging,  under  State  appropria- 
tion,  '78,  54,  411. 

1878-79.  Repairs ;  construction  of  dikes  and  piling ;  wreck  removed,  and  dredging, 
'79,60,  367,372. 
Physical  €iiaraGteristics. 

Freshets  and  ice  gorges,  '66,  iv,  208.    Mean  f  ow  and  fall  of  tides,  '66,  iv,  207.    Ve- 
locity of  currents  at  low-water,  '66^  iv,  207.    General  discussion,  '66^  iv,  207, 
208, 209, 213, 214.     Relative  heights  of  tides  and  freshets,  '68,  716.    Effects  ot 
tides  and  freshets,  '75,  ii,  196. 
Plans. 

By  Mr.  Genet,  for  a  ship-canal  from  Albany  to  deep-water  below,  '66,  iv,  211,212. 
Private^  Corporate,  and  State  "Worlt. 

The  State  of  New  York  expended  for  imprevements  between  Woterford  and  New 
Baltimore,  as  follows : 


Tear. 


For— 


1797  to  1866 
1870-71.... 

1872 

1873 

1876 

1877 

1878 , 

1879 


Repairs  on  dike 

Exlension  and  repairs  of  dikes  and  dredging. 

Repairs  of  dike  and  dredging 

Dredging  130,709  onbic  yards 

Dredging 

Dredging 

Dredging 


Amount. 


$600,030  84 
716  84 
50,000  00 
60,000  00 
40,000  00 
15,000  00 
30,000  00 
30, 000  00 


Refeivskoea. 


'66,  iv,  211, 212, 22a 

'71,  719. 

'73,982. 

'73  932 

»76,'i,236;  '77,4«,225. 

'77,225. 

'79,378. 

'79,873. 


The  Stat^  of  New  York  lost  by  injudicious  application  of  appropriations,  $215,707, 

'66,  iv,  220. 
Projects. 
By  De  Witt  CUnton,  ISU,  dikes  and  dams,  '66,  iv,  211,  212. 
By  Board  of  Engineers,  1B34,  for  svstem  of  longitudinal  dikes  and  occasional  dunis: 

estimated  cost,  $819,634.10,  '6i6,  iU,  20,  iv,  206,  207,  212,  213. 
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HUDSOM  BI¥JEB,  between  Troy  auA  UTew  BalUmore—Contmued. 

Projects  — Continned. 

By  Major  Delafield,  1852,  for  dredging  and  closing  island  chutes,  '66,  iii,  20,  21, 
iv,  208, 209. 

By  Lieutenant-Colonel  Newton,  1866,  for  dikes,  dredging,  and  revetments :  esti- 
mated cost,  1862,297.75,  '66^  iii,  21,  iv,  213 ;  '67,  444-447 ;  '68^  711. 
Surveys. 

1819-'52.  '67,  446. 

1831.  By  De  Witt  CUnton,  '66,  iv,  207,  211. 

1843.  By  Capt.  G.  W.  Hughes,  '66,  iv,  212. 

1852.  By  M^or  Delafield,  '66^  Iv,  208. 

1667-^68-'69.  Under  direction  of  Ldeatenant-Colonel  Newton,  by  R.  H.Talcott,  be- 
tween Troy  and  New  Baltimore,  and  from  Troy  to  Albany,  '67,  441 :  '68,  65, 
711 ;  '69,  384. 

1872.  Under  direction  of  Lieutenant-Colonel  Newton,  by  F.  Von  Egloffstein  and  R. 
H.Talcott,  '72,  801;  '76,  235,  236;  '77,  49,  22;J. 

1878.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Lieutenant  WiUard,  from 
Troy  to  south  end  of  Houghtailing  Island,  '78,  54,  411. 

1879.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Lieutenant  WiUard,  of 
various  parts  of  the  river,  '79,  60,  370. 

Maps. 
Of  a  portion  of  the  river  near  Castleton,  '66,  i. 

[C.  C] 


HUDSOUT  BITER.— Dredgikg  in  fbont  of  Jeksey  Cmr. 

Appropriations. 

1875 $25,000, '75,1,  101,  ii,  215;  '77,245. 

Contracts. 

1875.  Curtis,  Fobes  &.  Co.,  dredging,  at  12i  cents  per  cubic  yard,  '76, 1,  243,  244. 
Abstracts  of  contracts,  '76,  i,  244. 
Abstracts  of  bids,  '76,  i,  244. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  101 ;  '76^  i,  55;  '77,  50. 
Enginebbs  in  Charge. 

Lieut.  Col.  John  Newton,  1875.    Reports,  '75,  ii,  215 ;  '76^  i,  243 ;  '77, 245, 246. 

Capt.  James  Mercur,  in  temporary  charge,  1877.    Reports,  '77,  245. 

AsSIi^TAN  T. 

Julius  H.  Striedinger,  '75,  U,  219. 
Estimates. 
Bv  Lieutenant-Colonel  Newton,  for  dredging  in  the  vicinity  of  Pavonia  Ferry  and 
"   Cunard  docks,  1^101,^07.20,  '75,  ii,  219 ;  ^76,  i,  244 ;  '77,  245. 
Financial  Statements. 

•75,  i,  101,  ii,  215;  '76,  i,  55,  244;  '77,  50,  245. 
Operations. 
105,924  cubic  yards  removed ;  dredging  under  contract,  and  57,715  cubic  j^ards  by 
hired  labor  from  vicinity  of  Jersey  Ferry  slips  and  Cunard  docks,  '76^  i,  55, 243. 
1877.  Dredging  suspended,  '77,  247. 
Piiysical  Gliaracteristios. 

Discussed,  '75,  ii,  216-219;  '77,  246. 
Private  and  Corporate  IV'orlc. 
Dredging  by  several  railroad  and  steamship  companies  in   1874,  at  a  cost  of 
$116,737.95,  '75,  ii,  217. 

Projects. 

By  Lieutenant-Colonel  Newton.  1875,  for  dredging  221,300  cubic  yards  from  Pavonia 
Ferry  to  Cunard  docks,  '75,  ii,  219. 

By  Lieutenant- Colonel  Newtoi),  1875,  for  dredging  to  the  amount  of  the  appropria- 
tion, '75,  ii,  215. 
Secretary  of  IVar. 

Approves  the  views  of  Chief  of  Engineers  that  dredging  be  suspended,  '77,  247. 

Surveys. 

1874.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Messrs.  J.  H.  Striedinger, 

Preuss,  and  De  Foresta.    Report,  '75,  ii,  215. 
1877.  Resurvey  under  direction  of  Lieutenant-Colonel  Newton,  '77,  246. 
Maps. 
Of  survey  by  Messrs.  Maueer  and  Sylvester,  '75,  ii,  219. 
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HUmBOLDT  BAT,  CAIi.— Examination  of. 

(See  Pacific  CoASTy  Harbor  of  Befuge.) 

Engineers* 

Chikf  of  Engineers. 

Reports.  '77,  123;  '78,  136;  '79,  180. 
Engineer  in  Charge. 

Lieut.  Col.  B.  S.  Alexander,  1878-^—.    Report,  '79,  1786. 
Board  of  Engineers. 
Of  tbe  Pacific  Coast,  met  Angost,  1876,  to  examine  tlie  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  harbor  of  refuge.     The  Board  of  Engineers  did  not  deem  it  necessary  to 
make  any  plan  or  estimate,  as  they  considered  it  almost  impossible  to  bnUd  a 
breakwater  or  jetties  at  this  place.    Reports,  '77,  1052;  '79, 1785. 
(Lieut.  Cols.  R.  ».  Williamson,  B.  8.  Alexander,  and  C.  S.  Stewart,  and  M%j.  6. 
H.  Mendell.) 

Sanreys. 

Examination  by  Board  of  Engineers.  Report,  '77,  1052.  Examination  ordered  l>y 
act  of  June  18,  1878,  assigned  to  Lieut.  Col.  B.  S.  Alexander,  '78, 136.  Report, 
'79,  1785. 


HUNTIHrOTON  HARBOR,  I^ongr  l8lan€,  IIT.  T.— Improvement  of. 

Appropriations. 

1872 122,500, '72,84. 

Commerce. 

Benefit  of  improvement,  '72,  907. 

Statistics,  '72,  908;  '73,  1028. 
Contracts. 

1872.  With  S.  F.  Shelboume,  dredging,  at  30  and  14.98  cents  per  cubic  yard,  '72, 905. 

Abstract  of  bids,  '72,  906. 
Engineers. 

Chief  of  Engineers. 
Reports,  '71,  87;  '72,  84;  '73,  92. 

Engineer  in  Charge. 
M^.  G.  K.  Warren,  1871  to .    Reports,  '72,  905 ;  •73»  1027. 

W.  S.  Edwards,  1871.    Report,  '72,  908. 

J.  H.  Dager,  1872-73.    Report,  '73, 1027. 
£stiniates.    (See  Projects.) 
Financial  Statements. 

'73,  92,  1027. 

Operations. 

1872-73.  91,786  cubic  yards  dredged,  '73,  1027. 
Physical  Characteristics. 

Character  of  bed,  '72,  907 ;  '73,  1027.    Tides,  '72,  907 ;  '73,  1029. 
Projects. 

By  Mi^.  G.  K.  Warren,  for  dredging  a  channel  at  the  entrance  of  the  harbor  200  feet 
wide  and  8  feet  deep  at  mean  low-water,  and  in  the  inner  harbor,  the  channel 
to  be  150  feet  wide  at  the  bottom  and  8  feet  deep  at  mean  low- water,  at  an  esti- 
mated cost  of  $22,780,  '72,  905,  907,  909. 
Snrveys. 

1836.  Included  in  Coast  Survey,  '72,  907. 

1871.  By  W.  8.  Edwards,  '72,  907.    Report,  '72,  908. 


HUROHr  AND  ERIE.— Channel  to  connect  Lakes. 

Engrineers. 

Chief  of  Engineers. 

Report,  '74,  i,  48. 
Board  of  Engineers. 
1874.  Considered  excavations  necessary  at  four  different  points,  viz :  Ist,  Saint 
Clair  Flats  Ship  Canal;  2d,  Lake  Saint  Clair:  3d,  Detroit  River  at  the  Lime 
Kilns ;  4th,  month  of  Detroit  River.    Report,  *74,  i,  213. 
(Majors  Comstock  and  Weitzel.) 
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HUBOHr  AND  EBIE.-Coxitinaed. 

Estimates.    (See  Plans. ) 
I^egrislatloii. 

A  resolntion  of  the  Hoiue  of  Representatives  December  18, 1873,  called  for  an  ap- 
proximate estimate  of  the  expense  of  deepening  and  widening  the  navigable 
channels  of  the  rivers  and  waters  connecting  these  lakes  for  practical  naviga- 
tion for  vessels  drawing  20  feet  of  water,  '74,  i,  48,  213. 
Plaos. 

By  Board  of  Engineers,  1874,  for  dredging  at  Saint  Clair  Flats  Ship-Canal,  Lake 
Saint  Clair,  and  month  of  Detroit  River;  also  removal  of  rock  by  blasting  at 
the  Lime  Kilns  crossing,  Detroit  River ;  estimated  cost,  if  partly  in  Canacuan 
waters,  $2,790,907;  if  wholly  in  American  waters,  f3,930,901,  '74,  i,  214. 


HURON  HARBOR,  OHIO.— Improvement  of. 

Appropriatioiis. 

1®6 $5,000  00, 

1828 4,413  35, 


1829 5,935  00 

1830 1,880  36 

1831 3,480  OO: 

1838 1,500  00 

1834 6,700  00 

1836 4,300  00 

1837 2,565  00 

1838 5,000  OO: 

1844 6,000  OO: 

1858 10,000  00 

1866. 39,000  OO; 

1874 1,500  00 

1875 1,000  00 

1878 1,000  oo; 


'66.  iii,  :^. 
•66,  iii,  33. 
'66,  iii,  33. 
•66,  iii,  33. 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  iii, :». 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  iii,  3a 
'66,  iii,  33. 
•74,  i,  49. 
'75,  i,  55. 
'78,  129, 1256. 


Total  to  1879 |98, 273  71,  '79.  1687. 

List  of  appropriations,  1826  to  1876,  inclnsive,  '77,  960. 

Commerce. 

Statistics,  '66,  iii,  33,  iv,  75;  '68,  152;  '69,  132;  '70,  174;  '71,  193;  '72,  228;  '73, 
331;  '74,  i,  218;  '75,  i,  298;  '76,  ii,  555;  '77,  960;  '78,  1255;  '79,  1687. 
Contracts. 
1866.  W.  H.  Mott,  labor,  '66,  iv,  74.    F.  D.  Ketchnm,  stone,  spike,  and  timber,  '66, 
iv,  74.    James  Loveday,  iron,  '66,  iv,  74. — 1867.  BrooKs  &  Adams,  timber,  '67, 
142,  232,  233.    Brooks  &  Adams,  materials  and  labor,  '68,  149.-1869.  William 
I^icolls,  materials,  labor,  and  di^dging,  '70,  174,  176  ;  '71,  192. 
Abstracts  of  contracts,  '66,  iv,  74;  '67.  232,  233;  '68,  152;  '70,  176. 
Abstracts  of  bids.  '66,  iv,  32,  33 ;  '70,  175. 
Form  of  bids,  '66,  iv,  32. 
Doeuments.    (Kot  printed  in  reports.) 
All  details  relating  to  this  improvement  previoas  to  1867,  8.  Doc.  42,  35tli  Cong.,  Ist 
Sess.,  containing  report  of  Col.  J.  D.  Graham,  in  1857,  '66,  i,  5. 
Enflrineers. 
Chief  of  Engineers. 

•66,  iv,  31.    Reports,  '66,  i,  5,  y,  41,  iU,  5,  6,  33;  '67,  29 ;  '68,  39;  '69,  37;  '70, 
48:  '71,  46;  '72,  43;  '73,  43;  '74,  i,  49;  '75,  i,  54;  '76,  i,  107;  '77,  113;  '78, 
129;  '79,  171. 
Engineers  in  Charge. 
Mm.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 
Col.  T.  J.  Cram.  1866-^69.    Reports,  '66,  iv,  30, 73 ;   '67,  142, 148, 230-233. 
M%j.  W.  McFarlanrI,  1869-71.    Reports,  '69,  131;  '70,  174. 
Capt.  G.  L.  Gillespie,  1871-'73.    Reports,  '71,  192 ;  '72,  228. 
Maj.  F.  Harwood,  1873-74,  '73,  331 ;  '74,  i,  218. 
Lieut.  Col.  C.  E.  Blunt,  1874-76.    Reports,  '75,  i,  297 ;  '76,  ii,  555. 
Maj.  N.  Michler,  1876-78.    Reports,  '77,  959;  '78,  1255;  '79,  1673. 
Maj.  John  M.  Wilson,  1878-^—.    Report,  '79,  1686. 
Assistants. 

Capt.  F.  U.  Farquhar,  '66,  ii,  41,  iv,  30, 31. 
Capt.  G.  J.  Lydecker,  '68,  151. 
Capt.  M.  B.  Adams,  '75,  i,  292. 
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Estimates. 

By  Major  Graham,  for  improvement  of  harbor,  $39,000 ;  for  repairs  of  piers,  136,782. 

By  Colonel  Oram,  for  annnal  preservation,  $2,000,  *68,  149-151. 

By  Major  McFarland,  $1,500,  '69,  131. 

By  Major  McFarland,  for  repairs,  $2,500;  for  annnal  repairs,  $1,500,  '69,  131. 

By  Captain  Gillespie,  for  annnal  repairs,  $1,000,  '71,  19^. 

By  Major  Hai-wood,  for  entire  ana  i>eiinanent  completion  of  repairs,  $2,000,  '73, 

331 ;  $1,000,  '74,1,  218. 
By  M^or  Michler,  for  repairs  to  piers,  $1,000,  '77,  959. 
By  Major  Wilson,  for  rebuilding  snperstractnre  to  both  piers  and  breakwater, 

$25,000,  '79,  171, 1686. 
Financial  Statements* 
'66,  iv,  31;  '67,  142,148;  '68.  149,151;  '69,  131;  '70,  174;  '71,  192;  '72.  228;  '73, 

332;  '74,  i,  218;  '75,  i,  298;  '76.  ii,  555;  '77,  960;  '78, 129, 1256;  '79, 171,1687. 

Operations. 

No  record  of  details  prior  to  1867.     Suspended  since  1852,  '66,  i,  5. 
1866-'67.  Both  piers  repaired  and  cribs  replaced  ;  amount  expended,  $10,960.24,  '67, 
142, 148 ;  '68,  40. 

1869.  No  operations,  '69,  131. 

1870.  Piers  repaired  and  sand  and  rock  removed  from  channel  by  drednng,  '70^  48; 
•71.  192. 

1872.  Operations  suspended,  '72,  228. 

1873-74.  Repairs  to  piers  by  day  labor,  '73,  331 ;  '74,  i,  49. 

187.5-76.  Repairs  and  dredging,  '75,  i,  298;  '76,  ii,  556. 

1877-78.  Operations  suspended,  '77.  959. 

187&-79.  Repairs  to  piers,  '79,  171, 1673, 1686.    Partial  history  of  operations  from 

1826  to  1877,  '77,  959. 
Projects. 
History  of  the  original  projects,  '77,  959. 
By  Colonel  Cram,  for  repairs  to  the  piers;  estimated  cost,  $26,782,  '66^  iv,  31;  '67, 

142 ;  '68,  149. 
By  Major  McFarland,  for  repairs  to  piers  and  dred^ng,  '69.  131;  '70,  174. 
By  Mflijor  Harwood,  for  repairs  and  dredging,  '73.  331 ;  *74,  i,  218. 
By  M^jor  Michler,  for  repairs  to  piers,  '77,  959. 
By  Major  Wilson,  for  rebuilding  superstructure  to  both  piers  and  breakwater  at 

inner  end  of  the  west  pier,  '79.  1686. 

Sanreys. 

Map  showing  location  of,  '66,  i. 

[C.  C] 


HITBON  (I^AKE),  HARBOB  OF  BEFITO£  OUT. 
Appropriations. 

1871 $100,000, 

1872 100,000, 

^^'^ 75,000,  itmm  qoQ.  tna   ifi4« 

1874 75,000,  f  ^^'  ^'^f    '^*  ^'^"* 

1875 100,000, 

1876 75,000, 

1878 100, 000, '78,  125. 

1879 75,000,  '79,  168. 

Total $700,000. 

Statement  of  appropriations,  '77.  929:  '78, 1120.  Least  amount  required  annually, 
$200,000,  '73,  296;  '75,  i,  277 ;  '76,  ii,  540. 

Commerce. 

Requirements  of,  discussed,  H.  Doc.  60,  4l8t  Cong.,  3d  Sess.,  page  96,  '72,  219.  No 
doubt  as  to  importance  of  the  work  (Major  Poe),  '72,  213 ;  "7%  i,  2U.  Impor- 
tance does  not  justify  the  expense  (Board  of  Engineers),  '73, 295.  Its  importance 
established  by  experience  (Major  Weitzel),  '75,  i,  277 ;  '76,  ii,  540.  Harbor  used 
by  637  boats  in  one  season,  '78.  125, 1122.  List  of  number  of  vessels  using  the 
harbor  from  1875  to  1879,  '79.  1G45, 1649. 

Statistics,  H.  Doc.  60,  4lst  Conj:.,  3d  Sess.,  page  96;  '72,  213;  '74,  i,  211;  '76^  ii, 
359,540;  '77,  930,932;  '78.  1120;  '79,  1640. 
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Contracts. 

Dade  &.  Davidson,  '74,  209.    H.  S.  Dale,  '77,  926.    Hemenway  &  Hays,  '77,  926; 
'78,  1219.    Charlcis  S.  Barker,  removing  wreck,  '77,  926;  and  bowldern,  '78, 
1219.    FarriB  &  Gariield,  for  timber,  O.  J.  Jennings,  for  stone,  1879,  '79,  1647. 
Abstract  of  bids,  '73,  297,298;  '75,  i,  278;  '77,  930;  '79,  1646. 
Abstract  of  contracts,  '79,  1647. 
fioi^neers. 
Chief  of  Engineers. 
Reports,  '70, 46 ;  H.  Doc.  60,  4l8t  Cong.,  3d  Bess.,  page  8,  '71,  44 ;  '72,  41 ;  '73, 41 : 
'74,  i,  47;  '75,  i,  51:  '76,  i,  105;  '77,  110;  '78,  125;   '79,  167.    Approves  Sand 
Beach  project,  '73,  29i. 
Board  of  Enoinbsrs. 
Convened  October  19,  1871,  '72,  209 ;  examined  proposed  sites,  reported  against 
them,  recommended  farther  examination  made  near  Point  anx  Barqnes,  and  ad- 
Jonrued^  '72,  210.    Reconvened  July  17,  1872,  recommended  that  examination 
be  continued  to  the  southward  not  to  exceed  40  miles  fbom  Point  anx  Barqnes, 
and  adjourned,  '72, 212.    Again  reconvened  October  9, 1872,  discussed  the  merits 
of  various  sites,  adopted  that  at  Sand  Beach  as  the  least  expensive,  and  submits 
project  for  breakwater  there  to  cost  $1,452,550,  '73,  294;  but  does  not  recom- 
mend so  large  an  expenditure,  '73,  294. 
(Colonels  Macomb  and  Woodruff,  Li  en  tenant-Colonel  Foster,  and  Majors  Corn- 
stock,  Poe,  and  Farquhar;  the  latter  relieved  betore  final  action,  '73,  295.) 
Bnoinbers  in  Charge. 
Ma).  O.  M.  Poe,  1870  to  May,  1873,  '70,  46.    Report,  '72,  209, 217 ;  H.  Doc.  60,  41st 

Cong.,  3d  Sess.,  page  93. 
Maj.  G   Weitzel,  May,  187:^—.    Reports,  '73,  286,295;  '74,  i,  209;  '75,  i,  276; 
'76,  ii,  538;  '77.  925;  '78,  1219;  '79,  1645. 
Absistanto. 
W.  H.€IeaTding,  1871,  H.  Doc.  60,  41st  Cong.,  3d  Sess.,  pages  93,95. 
Capt.  J.  A.  Smith,  '72,  211.    Report,  '72,  218. 
H.  A.  Ulffers,  '72,  217. 
R.  J.  Cram,  '72,  217 ;  '75,  i,  276. 

Capt.  A.  N.  Lee.    Reports,  '74,  i,  209;  '75,  i,  276;  '76,  ii,  538;  '77,  931. 
C.  P.  Gilbert,  '75,  i,  276;  '77,  926;  '78,  1219.    Reports,  '78,  1120;  '79,  1647. 
Estimates. 
By  M^jor  Poe,  for  breakwater  at  Sand  Beach,  $328,000,  H.  Ex.  Doc.  60,  4l8t  Cong., 

3d  Sess.,  page  95 ;  ^00,000,  '71,  44  ;  '72,  213. 
By  Captain  Smith,  for  breakwater  at  Port  Hope,  ^77,744,  '71,  44;  '72,  221. 
By  Board  of  Engineers,  for  Sand  Beach  breakwater,  $1,452,550,  '73,  294;  '78,  1120. 
Estimated  and  actual  cost  cumpared,  '77,  927.    Probable  cost  based  on  experi- 
ence, 1885,000,  '77,  929;  '78,  1120;  '79,  1646. 

Financial  Statements. 

'72,  213;  '73,  41;  '74,  i,  211;  '75,  i,  277;  '76,  ii,  540;  '77,  930;  •78»  125,1120;  '79. 
168, 1646. 

Legislation.    (See  also  Appropriations.^ 
Act  for  government  of  harbor  submittea  by  Mi^or  Weitzel,  '77,  927;   '78,  1120. 
Reasons  for  its  necessity,  '77,  929 ;  '79,  1645. 

Operations.    (See  also  Surveys.) 
1872^^3.  Proposals  advertised  for  April  19,  1873.    First  contract  awarded  to  Dale 

&  Davidson  May  20,  lr>73,  '73,  296, 297, 298. 
187^-74.  Preparations ;  4  cribs  sunk,  '74,  i,  209. 
1874-75.  1,485  linear  feet  of  breakwater  (24  cribs)  settled  to  Juno  30,  1875,  '75, 1, 

276. 
1875-'76.  3.070  linear  feet  of  breakwater  to  June  30,  1876,  '76,  i.  105.    Cribs  38  feet 

by  65  feet,  25  feet  by  50  feet,  and  18  feet  by  45  feet  sunk  witnout  superstructure, 

'76,  ii,  538;  by  Major  Houston's  method,  '75,  i,  276.    Pier-light  established 

October  25,  1875,  '76^  ii,  538. 
1876-77.  9  cribs  snnk  in  1877,  '77,  931 ;  and  2,310  feet  of  sea-arm  in  place,  '77,  110. 

Removal  of  wreck  of  City  of  Buffalo,  '77,  930. 
1877-78.  Superstructure  built  over  13  cribs  and  5  cribs  built  and  sunk ;  bowlders 

removed,  '78,  125.    Repairs,  '78,  1120, 1219.    History  of  the  work,  '77,  926. 
1878-79.  Superstructure  of  5  cribs  completed,  the  bottoms  for  several  more  were 

finished,  and  a  small  quantity  of  dredging  was  done,  '79,  167. 

Piijrsieal  Ciiaracteristics. 

Of  proposed  sites,  Port  Hope,  Sand  Beach,  and  Blue  Ledge,  H.  Doc.  60,  41st  Cong., 
3d  Sees. ,  page  93,  '72, 218.  Unfavorable  holding-ground  along  50  miles  of  coast, 
•73,  293. 
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Planiu    (See  also  Surveys.) 
Three,  by  Mi^or  Poe,  for  breakwater  at  Sand  Beach,  H.  I>oc.  60, 4l8t  Cong.,  3d  Sea., 

page  94.    Point  anx  Barqnes  the  central  point,  *72,  221. 
By  Mr.  Stafford,  for  harbor  at  Port  Hope,  '72, 220 ;  H.  Doc.  60,  4I»t  Cong.,  3d  Sees., 

page  93. 
By  Capt.  J.  A.  Smith,  for  crib  breakwaters  4,800  feet  long,  to  cost  $477,744,  '72,  SSO; 

Major  Poe  approves,  '72,  221 ;  but  asks  for  a  board  of  engineers,  '71,  44 ;  '72, 

222.    (See  Projects  and  Estimates.) 

Projects. 

Of  Board  of  Engineers,  for  breakwater  at  Sand  Beach,  to  cost  (1,452,550,  '73^  294. 
Approved  by  Chief  of  Engineers,  '73,  292.  Described  in  fall  by  Major  Weitzel 
'77,  926. 

Surveys* 

Directed  bjr  act  approved  July  11,  1870,  '70,  46.  Miuor  Poe  reports  that  special 
survey  is  unnecessary  and  recommends  Sand  Beach  Bay  as  the  site,  wiw  esti- 
mates for  2,H00  feet  of  pier  to  cost  $328,000.  Discussion  of  sites,  H.  Doc.  60, 4l5t 
Cong.,  3d  Sess.,  page  93.  Surveys  made  at  Port  Hope,  Sand  Beach,  and  Blue 
Ledge,  but  no  site  selected,  '71,  44 ;  '72,  209.  Msjor  Poe  recommends  Port 
Hope,  '71,  44.  Sarvey  made  at  Point  aux  Barques,  '72,  211.  Survey  for  loca- 
tion of  site  ordered,  '72,  217.  Report  on,  by  (Japtain  Smith,  with  plana  and 
estimates,  '72,  218.    (See  Plans  and  Estimates.) 

Maps. 
Of  location  of  work,  '77,  930.    Of  the  harbor,  showing  the  condition  of  the  woik 
June  3, 1879,  *79,  1646. 

[aO.L.P.] 


HTANNIS  HABBOB  BBEAKWATEB,  IIASS. 

Appropriations* 

1827 $10,650  00.    Actof  Maroh2. 

1830 6,517  82.    Act  of  April  30. 

1831 8,400  00.    Act  of  Miarch  2. 

1832 7,600  00.    Act  of  July  3. 

1833 5,000  00.    Actof  March2. 

1834 10,000  00.    Act  of  June  28. 

1835 9,000  00.    Act  of  March  3. 

1837 5,000  00.    Act  of  March  3, 

1838 8,764  00.    Act  of  July  7. 

1852 5,000  00.    Act  of  August  30. 

1870 12,000  00,  '70,79;  '71,895. 

1871 10,000  00, '71,  95, 895 ;  '72,953. 

1873 10,000  00,  '73,86. 

1874 5,000  00, '74,  i,  96,  ii,  181 ;  '76,  i,106. 

1878 3,000  00,  '78,46,226. 

1879 2,500  00,  '79,  53,297. 

Total  to  1879 $118, 431  82 

Commerce. 

'70,  459;  '73.  86. 

Statistics,  '74,  ii,181;  '75,  ii,268;  '79,  297. 

Contracts. 

1870.  George  Clapp,  repairing  breakwater,  at  $38.62  per  linear  foot, '71,  897.-1871. 
George  Claim,  repairing  and  completing  breakwater,  at  $37.50  per  linear  foot, 
'71,  897.— 1873.  Dawson,  Tank  &  Co.,  granite,  at  $4.40  ner  ton,  '73,  949.— 187a 
J.  H.  White,  granite,  at  $1.97  per  ton,  '79, 296.— 1879.  Franklin  Crocker,  removal 
of  wreck,  $370,  '79,  296. 

Abstracts  of  bids,  '71,  896;  '73,  949;  '75,  ii,267;  '79,  296. 

Docnments«    (Not  printed  in  reports.) 
Report  of  Lieut.  Col.  C.  E.  Blunt,  1852,  '73,  948.    Report  of  Msjor  Warren,  1873,  '73, 
947.    Report  on  importance  of  early  removal  ot  a  wreck,  '79,  296. 

Engrineers* 

Chief  of  Enoinbbrb. 
Reports,  '66,  i,7;  '70,  79;  '71,  95;  '72,  94;  '73,  86;  '74,  i,96;  '75,  i,  106;  '76, 1 
48;  '77,  42;  '78,  46;  '79.52, 
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HTANHriS  HARBOR  BREAKITATER,  IHASS.-Coxitmaed. 

Engineers — Continned. 
Kngineers  in  Chargb. 
Col.  J.  D.  Graham,  18()5.    Report,  '66,  i,  41. 
M^.  D.  C.  Houston,  1869.    Report,  '70,  459. 
Lieut.  Col.  J.  G.  Foster,  1870.    Report,  '70,  467. 
Lieut.  Col.  George  Thorn,  1871-73.    Reports,  '71,  695 :  '72,  952. 
Maj.  G.  K.  Warren,  1873-'—.  Reports,  '73,  947 ;  '74,  ii,  180 ;  '75,  ii,  266 ;  '76,  i,  203 ; 
•77,  193,194;  '78,  225;  '79,  295. 
Assistant. 
Percy  M.  Blake.    Report,  '74,  ii,  181. 
Estimates. 
By  Major  Houston,  1870,  for  completion  of  the  work,  |93,000,  '70,  460. 
By  Lieutenant-Colonel  Thorn,  1871,  for  completion  of  the  work,  $10,000,  '71,  95 ;  '72, 

94,952. 
By  Major  Warren,  1873,  for  increasing  the  width  of  the  base  of  the  breakwater, 

$25,000,  '73,  86,948, 949. 
By  Migor  Warren,  1879,  for  completion  of  existing  project,  (5,000,  '79,  297. 
Expenditures. 

1828-'.J7, 170,931.82,  '73,  947.    For  repairs,  1853,  |5,000,  '73, 948. 
Financial  Statements. 
'70,79;  '71,95,895;  '72,94,952;  '73,86,949;   '74,  i,  96,  ii,  181 ;   '76,  i,106,ii,268; 
'76,  i,  48, 203 ;  '77,  42, 194 ;  '78,  46, 2'i6 ;  '79, 53, 297. 
Operations. 
Summary  of,  prior  to  1870,  '70,  459 ;  '73.  947 ;  '75,  ii,  267 ;  '79, 295. 
1870-71.  300  linear  feet  of  breakwater  rebuilt,  '71,  9o,  ^5. 
1871-72.  250  linear  feet  of  breakwater  rebuilt,  '72,  94, 953. 
1872-73.  Repairs  in  progress,  '73,  86, 949. 
167a-74.  220  linear  feet  of  breakwater  rebuUt,  '74,  i,  96,  ii,  180. 
1874-75.  1,450  tons  of  riprap  placed,  on  the  oatside  mainly,  '75,  ii,267. 
1875-76-77-78.  Operations  suspended, '76,  i,  48, 263;  '77.194;  '78,46,225. 
1878-79.  Strengthening  the  breakwater  by  riprap ;  1,675  tons  of  granite  used,  '79, 
52, 296. 

Physical  Characteristics. 

Description,  '70,  459 ;  '74,  ii,  182. 
Projects. 

Description  of  original  project,  '72, 952 ;  '73, 947. 

By  Major  Houston,  1870,  for  completion  of  the  breakwater,  '70,  460 ;  '72,  952. 
By  Major  Warren,  1873,  increasing  width  of  base  of  breakwater  and  otherwiae 
strengthening  it,  '73, 948 ;  '74,  ii,  180. 
Surveys. 
1852.  Examination  by  Lieutenant-Colonel  Blunt,  '73, 948. 
1869.  Examination  by  Mi^or  Houston,  '70,  459. 
1873.  Under  direction  of  Major  Warren,  by  Percy  M.  Blake,  '73, 948.    Report,  '74, 

ii,  180, 182. 
Maps. 
Sketch  showing  pniposed  work,  by  Mtgor  Houston,  '70,  460. 


IlililNOIS  RITE  R.— Improvement  of. 
A  ppropriations. 

1852 |30, 000, '66,  iii,  35 ;  '79,1569. 

1867 ♦•20,000,  '67,270. 

1868 84, 160, '67. 54 ;  '70,60;  '79,1575. 

1870 100,000,  '70,60. 

1873 100, 000, '73,  53. 

1874 75,000,  '74,1,60. 

1876 75,000, '75,1,65. 

1876 40,000,  '76,1,84. 

1878 75,000,  '78,  119,1192. 

1879 40, 000, '79, 159, 1571. 

Tolal  to  1879 |639, 150. 

Statement  of  reversions  to  United  States  Treasury,  '72,  312.    Statement  of  total 
applied  to  jetties  and  dredging,  '76,  i,  679 ;  '79, 1576, 1584. 

*  Allotted  from  We«tem  and  Northwestern  Bivera. 
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Commerce. 

Work  demanded  by  interests  of,  '68|  371.   (See  Defense.)    Value  of  improvement  to, 

'68,452;  '71,278. 
Statistics, '70,  320 ;   '74,1,321,323;    '75,1,473;   '76,  i,  681;   '77,555;   '78,1197; 

•79, 1572. 

Contracts. 

1869.  F.  D.  Van  Wagenen,  for  dredging  between  the  town  of  Henry  and  Copperas 
Creek, '70,  322;  completed  Julv,  1871,  '72,  311.— 1870.  J.  T.  Hayden  (expendi- 
ture of  appropnation  of  1870,  $100,000),  for  dredging  and  construction  of  dams 
between  Copperas  Creek  and  mouth  of  river,  '71,  277,282;  '72,  311 ;  completed 
July,  1872,  '72,  311. — 187:1.  W.  Johnson,  for  foundation  for  the  lock  near  Cop- 
peras Creek,  delay  and  tardiness  of,  '74,  i,  317,  318,  322.  Allotment  exhausted 
and  contract  completed  {September,  1874),  75,  i,  467,  469,  475.— 1874.  W. 
Johnson  (expenditure  of  allotment,  $20,000,  from  appropriation  of  1873),  for  hire 
of  dredge  and  equipmeut,  at  $12  per  hour,  to  restore  channels  of  1871-'72, '74, 
.  i,  319;  completion  of,  August,  1874,  '75. 1,  469.  G.  Williams  (expenditure  of  ap- 
propriation of  1874,  $75,000),  for  dredging,  construction  of  dams,  jetties,  and 
repairs, '75,  i,  470, 475 ;  contract  extended ;  completed  October,  1875, '75,  i,  470, 
475 ;  '76,  i,  676,  683— 1875.  W.  Patrick  (expenditure  of  appropriation  of  1875, 
$75,000),  for  dredging,  construction  of  dams  and  jetties, '75,  i,  471,475;  '76,  i, 
676;  contract  extended  to  October,  1876,  '76,  i,  683;  completed,  '77,  546,  549; 
renewed  with,  October,  1876  (for  expenditure  of  allotment  of  $10,000  from 
appropriation  of  187r,  $40,000),  on  same  terms  as  preceding  contract :  completed 
October,  1876,  '77,  546, 549, 55:}. —1877.  H.  S.  Brown  (expenditure  of  balance  of 
appropriation  of  1&76),  for  dredging,  construction  of  dams  and  jetties,  '77,  546, 
549,  553;  extended  to  June,  1878,  '78,1197.  Operations  under  contract  from 
1869  to  1878,  '79,  1581.    Objections  to  present  laws  regulating,  '68,  391. 

Proposals. 
For  dredging,  hire  of  dredge  and  equipment,  construction  of  brush  dams,  j^ttie8, 
riprap,  and  training  walls,  '70,  221 ;  '71, 281 ;  '75,  i,  474 ;  '77,  553.    For  lock 
foundation  at  Copperas  Creek,  '74,  i,  322. 

Defense. 

Improvement  required  to  pass  gun-boats  from  Mississippi  River  to  lakes,  '68, 442. 
Naval  and  military  considerations  favoring  improvement, '68, 450 ;  '70,304; 
'79,  1573. 

Docnments*    (Not  printed  in  reports.) 
H.  Doc.  16, 40th  Cong.,  1st  Sess.,  '67,  37, 269 ;  '79, 1573. 

Engineers. 

Chief  of  Ekoineers. 
Reports, '67, 37 ;  '68,54;  '69,46;   '70,60;  '71,54;  '72,50;  '73,53;   '74,1,60; 

'75,  i,  (34;  '76,  i,  83;  '77,  a5;  '78,  119;  '79,  158,  1584.    Order  (August,  1866), 

assigning  Lieutenant-Colonel  Wilson  to  charge,  '67, 273. 
Board  of  Engineers. 
1867.  Organization  of;  survey  and  examination  under  direction  of,  '67, 270.    Plan 

of  improvement ;  recommended  the  widening  and  deepening  of  present  oamd 

from  Bridgeport  to  Lake  Jollet ;  thence  by  nver  (except  at  Grand  Rapids)  to 

mouth,  '68, 440 ;  '79,  1574, 1576. 
(Lieutenant-Colonel  Wilson  and  W.  Gooding,  U.  S.  C.  E.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  H.  Wilson,  1866-70,  '67,  273.    Reports,  '66,  ii,  41 ;  '67,  269 ;  '68, 399, 

438  •  '69  217  •  '70  3u3  *  '71  264. 
Col.  j1  N.  Macomb,  1870-77.     Reports,  '71,  258 ;  '72,  281 ;  '73,  437 ;  '74,  i,  317 ;  '75, 

1,467*  '76  i,674*  "77  546. 
Capt.  g!  J.  Lydecker,  1877-*—,  '78, 1190.    Reports,  '78, 1190 ;  '79, 1569, 1572, 
Assistants. 

Capt.  P.  C.  Hains,  '66,  ii,  41. 

J,  Worral,  '67,  270.    Report,  '68,  4.59. 

G.  B.  Griffin,  '67,  270 ;  '68,  3t9. 

G.  A.  Keefer,  '67,  270 ;  '68,  389 ;  '69,  217. 

L.  L.  Nichols,  '67, 270 ;  '68,  389. 

R.E.McNath,'67,271;  '68,389.    Reports, '69, 219;  '70,313;  '71,271:  '72,311. 

LD.McKown,'70,  320. 

R.  A.  Brown,  '72,  315.    Reports,  '74,  i,  318 ;  '75,  i,  468 ;  '76,  i,  675. 

H.  A.  lllffers,  '68,  389;  '69,  217, 219;  '71,  265 ;  '77,  548. 

W.  Hormiith,  '69,  219. 

S.  T.  Abort,  '68,  449 ;  '79,  1572. 
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IIXINOIS  RITCR-Coiitinaed. 

Rstimates. 

By  S.  1\  Abert,  fbr  improvement  from  La  Salle  to  month,  by  dredging  and  wing- 
dams,  to  give  an  available  depth  of  4  feet,  11,5*4^,450,  '68,  449 ;  '79, 1573.  For  a 
depth  of  6  feet,  by  drawing  a  onpply  from  Lake  Michigan,  more  than  $38,000,000, 
'68,  450, 453. 

By  Board  of  Engineers  (see  Projects),  for  wid(>niDg  and  deepening  present  canal 
to  Lake  Joliet,  and  from  thence  the  improvement  of  river  by  locks  and  dams, 
118,217,242,  '68,  390, 453, 467 :  '79, 1574, 1577.     Details  of,  '68,  456. 

Of  cost  of  completion  of  modified  project  of  1870,  formation  of  channel  (150  feet  by  4 
feet)  by  dredging  and  wing^dams,  (391,912,  less  appropriation  of  lb70,  (100,(KK), 
$291,912,  '71, 279. 

Of  cost  of  completion,  |350,000;  canse  for  increase, '72,  281,314.  Of  cost  of  lock 
foundation  at  Copperas  Creek,  |72,479,  '74,  i,  319. 

Of  cost  of  completion  (dredging  and  wing-dams),  $120,000. 

By  Capt.  G.  J.  Lydecker,  1879,  to  obtain  a  channel  200  feet  wide  and  4i  feet  deep  by 
dredging  and  wing-dams,  $250,000,  '79, 158, 1571. 
Fteiuiclal  Statemente. 

•67,271;  '68.391;  '69,218;  '70,60;  '71,54;  '72,281;  '73,53;  '74,i,60;  '75,1,65; 
•76,  i,  83;  '77,  85 ;  '78, 119, 1192 ;  '79, 159, 1571, 1584. 
Legislation. 

Act  of  Congress,  June  23, 1866,  nnder  which  W.  Gooding  was  appointed  to  co-operate 
with  officer  in  charge,  '67,  :J7, 270.  Action  recommended  providing  for  early 
commencement  of  work,  '67, 271.  Possible  effect  of  adoption  of  new  constitu- 
tion by  State,  '70,  304.  Construction  of  lock  and  dam  at  Henry  ordered  by 
general  assembly  of  Illinois,  '69,  46, 218.  Recommendation  that  Illinois  River 
be  included  with  Mississippi  River  in  act  providing  for  sheer-booms  and  pierli. 
77,  ool. 

Operations. 

1869.  Former  dredging  on  river,  effect  of,  '69,  218.  Order  in  which  improvements 
should  be  made  (under  project  of  Board  of  Engineers,  1867),  '68,  452. 

1860-70.  Dredging  on  bars  to  give  a  depth  of  7  feet  between  Henry  and  Copperas 
Creek  after  the  proposed  dam  at  Henry  shall  have  been  built, '70,  60, 303, 313. 

1870-71.  Dredging ;  construction  of  Jetties  to  obtain  a  present  depth  of  at  least  4 
feet ;  channel-way  prepared  between  Henry  and  Copperas  Creek  for  a  depth  of 
7  feet  when  dam  shall  have  been  constructed,  '71, 54, 274. 

1871-*72.  Continuation  of  operations  of  previous  year,  '72,  50, 281 ,  311.  The  State  of 
Illinois  undertakes  the  building  of  locks  and  dams  and  the  United  States  to  pre- 
pare river  bed,  so  as  to  afford  (when  dams  are  built)  a  depth  of  7  feet,  '73,  437. 

1873-74.  Construction  of  foundations  for  lock  at  Copperas  Creek  and  continuation 
of  dredging  at  points  where  most  required,  '74,  i,  60, 317. 

1874-'75.  Lock  foundations  turned  over  to  State  of  Illinois  for  completion  of  lock ; 
construction  of  low-water  channel  by  dredging  and  wing- dams, '75, 1,65,467, 
471. 

1875-'76.  Continuation  of  dredging  and  wing-dams,  '76,  i,  83, 675, 677, 087. 

1876-^.  Continuation  of  dredging,  building  low  dams  and  Jetties,  and  restoration 
of  channels,  '77, 85, 546, 551, 554. 

1877-'78.  Dredging  by  contract  on  worst  bars  to  give  a  channel  4  feet  deep,  '78, 119, 
1190, 1193, 1196.  Cost  of  work  bv  contract  and  hired  labor  discussed,  '78, 1191, 
1192, 1195 ;  '79, 1569.  Plan  of  dams  and  Jetties  built,  '78, 1194.  Permanence  of 
improvements  made,  '78, 1194. 

187&-79.  Operations  limited  to  construction  of  dredge,  2  dump  scows,  2  deck  scows, 
quarter-boat,  tow-boat,  and  steam  scow,  in  preparation  for  doing  the  work  bV 
jbiired  labor,  '79, 159, 1569, 1580. 

History  of  previous  operations,  '79,  X569, 1572,  1581.  Difficulties  of  using  ordinary 
dump  scows,  and  remedy  for,  '70,  315.  Cost  of  dredjffing  in  1870-71  (-241  cents 
per  cubic  yard),  '71,  272.  Operations  suspended  (1872)  for  lack  of  funds,  '72, 
281.  Superiority  of  Osgood  dredges  over  Morris  &,  Cummings,  '72,  311.  Order 
in  which  bars  should  be  removed,  '72,  314.  Dredging  done  by  hired  equip- 
ment, 1874,  '74,  i,  319.  Present  relief  aimed  at,  '74,  i,  Ii20.  Details  of  lock  foun- 
dation at  Copperas  Creek,  '75,  i,  469.  Satisfactory  character  of,  '75,  i,  467.  Sat- 
isfactory results  fix)m  low  dams  and  training-walls,  '76,  i,  674, 677.  Injury  done 
by  storms  to  imp]y>ved  channel,  '77, 548. 
Piiyaicai  Ciiaracteristics. 

Of  valley  of  Des  Plaines,  '68,  442, 460.  Porous  character  of  Illinois  River  bed  and 
banks,  '69,  254.  Character  of  lock  and  dam  foundations,  '69,  254.  Action  of 
high- water  in  river  and  tributaries,  '72,  313.  Stage  of  water  during  1875-76, 
•76,  i,684.  Illinois  River  formerly  outlet  of  Lake  Michigan,  '68,  442;  '75,  i, 
396.    Discharge  of  river,  '68,  444, 448 ;  '79,  1578. 
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Ilil^IMOn  BITEB-Oontiimed. 

Plans. 

For  connection  of  Illinois  River  with  Lake  Michigan,  via  Kankakee  and  Des  Plaines 
Rivers,  not  feasible,  '68^  441.  For  entrance  to  Lake  Michigan  via  Calumet  River 
not  feasible  from  lack  of  proper  harborage  at  Calumet,  '68, 441, 460.  Forroute  via 
Fox  River  considered  impracticable  from  lack  of  water  supply  and  cost  of  im- 
provement, '68, 441, 466.  For  improvement  from  La  Salle  to  month  by  dredging 
and  wing-dams  would  give  an  available  navigation  of  not  more  than  4  feet;  not 
considered  to  meet  requirements,  '68,  449,465.  For  drawing  a  supply  from 
Lake  Michigan  to  give  requisite  depth  in  Illinois  impracticame  at  any  reason- 
able cost,  '68,  449, 465 ;  '79,  1573, 1574.  For  obtaining  a  depth  of  7  feet  in  lUl- 
nois  River  by  a  system  of  dams,  with  open  chutes  or  passes,  less  in  area  than  the 
navigable  cut  at  present  proposed  to  be  made  from  Lake  Michigan ;  plan  largely 
experimental,  '68,  465. 

Private,  Corporate,  and  State  IV'ork. 

Michigan  and  Illinois  Canal  (see  Projects),  present  location  of,  '68, 442 ;  dimensions 
of;  condition  of,  '68,  443 ;  history  and  cost.  '68,  454 ;  capacity  of,  '68,  455. 
Construction,  by  State  of  Illinois,  of  lock  and  nam  at  Henry,  '73, 437 ;  '79, 1576. 
Conjoint  action  between  State  of  Illinois  and  United  States,  '79, 1576. 

Projects. 

Previous  to  1866  maintenance  of  low-water  channel  from  La  Salle  to  month  by  dredg- 
ing, '69,  2ia 

Board  of  Engineers,  18(>7,  widening  and  dee^iening  present  (Michigan  and  Illinois) 
canal  from  Bridgeport  (south  branch  Chicago  River)  to  Lake  Joliet,  except  be- 
tween Summit  and  the  Sag  (11^  miles)  where  independent  canal  will  be  built ; 
thenoe  by  improvement  of  Illinois  River  by  locks  and  dams,  except  passage  of 
Grand  Rapids  by  independent  canal.  Canal  160  feet  wide  6  feet  deep ;  locks, 
356  feet  by  75  feet  by  7  feet ;  depth  of  slack-water  improvement,  6  feet,  '68, 390, 
440;  '79,  1574^  1576.  Discussion  of  location,  '68,  443,461;  '69,  252.  Slack- 
water  navigation  .compared  with  canal,  '68, 446.  Estimated  cost,  $18,217,242, 
'68,  390, 453, 467. 

By  Lieutenant-Colonel  Wilson,  1870.  The  State  of  Illinois  having  directed  con- 
struction of  lock  and  dam  at  Henry,  '69,  46, 218 ;  and  contemplating  another  at 
Copperas  Creek,  '69,  46, 218 ;  it  is  proposed,  until  means  flocks  and  dams)  for 
slack-water  navigation  are  completed,  to  confine  expenditures  to  removal  of 
worst  bars  and  formation  of  channel  (by  dredging  ana  wing-dams)  from  Henry 
to  mouth  150  feet  wide  and  4  feet  deep,  '70,  60,304;  '71,  54,275,  278;  '72,  ^h 
314;  '79,  1575, 1579.    Objections,  '79, 1577. 

Project  for  expenditure  of  available  funds,  1873,  putting  in  lock  bottom  and  foands- 
tiou  at  Copperas  Creek,  and  such  dredging  as  will  best  relieve  the  immediate 
wants  of  navigation,  '73,  437;  '74,  i,  €»,317. 

Projects  for  continuing  improvement,  1874-75-'76-'77,  by  dredgine;  construction 
of  wing-dams  and  training-walls  to  secure  a  depth  of  4  feet,  '74,  i,  320;  '75,  i, 
65,467;  '76,  i,  83, 674;  '77,  85,546. 

Dredging  by  hired  labor,  1878,  witjh  dredges  especially  adapted  to  the  work,  '78, 
1191 ;  and  to  construct  the  wing-dams  by  hired  labor,  '78,  1192, 1195 ;  '79, 1570, 
1580. 

History  of  past  projects  reviewed  by  Capt.  G.  J.  Lydecker,  '79, 1579.  Disadvantages 
of  present  dams  and  locks  at  Copperas  Creek  and  Henry,  '79, 1579. 

Surveys. 

In  progress,  '66,  ill,  35.    Below  La  Salle  completed  in  1866,  transmitted  and  printed 

as  H.  Doc.  16,  40th  Cong.,  Ist  Sess^  '67,  37. 
1867.  Between  La  Salle  and  Chicago  m  progress,  '67,  271.    Completed  December, 

1867,  '68,  390, 439.    Results  of,  '68,  440.    Careful  nature  of,  '68, 466.    Previoas 

surveys  consulted,  '68,  439. 

1869.  Surveys  for  sites  of  locks  and  dams.  '69,  253, 254.  Gaugings,  results  of,  '69» 
253.    Borings ;  results  of,  and  methoa  of  making,  '69,  254. 

1870.  Resnrvcy  of  river  bed,  '70,  303.  Hoffman's  sounding  machine  used,  '70,  31^; 
'72,  315.    Efficiency  and  saving  of,  '70,  319.    Method  of  using,  '70,  320. 

1874.  Obstructions  surveyed  in ;  list  of,  '74,  i,  319. 

1876.  Resurvey  of  bars,  '76,  i,678. 

1877.  Resurvey  of  bars,  '77,  551.  History  of  early  surveys,  '79,  1573.  ^80,000  set 
apart  for  survey  of  Illinois  River  from  appropriations  for  '^  Surveys  of  Western 
and  Northwestern  Rivers,"  '67,  270. 

Maps. 
Of  Illinois  River  at  Bath  Chute  Bar  and  Fisher  Island  Bar,  '78, 1194. 

[L.  Y.  S.] 
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INDIAN  BITEB  AND  MOSqUITO  I.AOOON,  FI.A.— Canal  between. 

Appropriations. 

Ib44 fl,500.    Act  of  June  15. 

1852 : 5,000.    Act  of  Aagnst  30. 

Chief  of  Engineers. 
Report,  '66,  i,  7. 


OTDLANOIiA  HABBOB  (Passo  Cairallo  and  Mataff^rila  Bay), 

T£X.— IMPROVEHENT  OF. 

Appropriations. 

1876 120,000, '77,  75. 

1878 25,000,  '78,84. 

1879 25,000, '79,  HI. 

Commerce. 

ImproTement  not  warranted,  '71,  532.    Four  vessels  wrecked  in  stonn  of  1854,  '71, 

531. 
Statistics,  '71,  533;  '74,  i,  762. 
Defense. 
Fort  Esperanza  on  Matagorda  Island,  '71,  531. 

Chief  of  Enoinbers. 

Reports,  '70,  31,  62;  '71,  66;  '73, 66;  '74  i,  74;  '77,  75;  '78,  84;  '79,  111. 
Board  OF  Engineers. 

CMered  to  convene  at  New  York  July  1,  1879,  '79,  928. 
Engineers  in  Charge. 
Lieut.  6.  B.  McClellan,  1853.    Report  (extract),  '71,  532. 

Capt.  C.  W.  Howell,  1870-'—.  Reports,  '71,  526 ;  '74,  i,  760 ;  '77,  469 :  '78,  613 ; 
'79,  921.  Recommends  that  expenditure  of  the  appropriation  of  1876  \>e  sus- 
pended until  further  action  of  Congress ;  approved,  '77,  469,  471. 

AfifilSTANTS 

Lieut.  E.  a.  Woodruff,  1870-71.    Report,  '71,  531. 
H.  C.Ripley,  1873-74,  1878.    Reports,  '74,  i,  760;  '79,  924. 
Capt.  C.  E.  L.  B.  Davis,  1878.    Report,  '79,  92:^. 
Abram  Cross,  1878.    Report,  '79,  9.25. 
Estimates.    (See  also  Projects.) 
By  Capt.  C.  W.  Howell,  for  sheet-piling,  $36,000,  '77,  470. 
By  Abram  Cross,  for  construction  of  Jetties,  #45,800,  '79,  926. 
Financial  Statements. 

•77,  75,  471;  '78,  84,  613;  '79,  111,922. 
Pliy«ical  Cliaracteristics. 

General,  '71,  531,  532;  '74,  i,  701,  762,  764,  765;  '79,  924,  927. 
Plans. 
By  Captain  Howell,  for  sheet-piling,  '77,  470. 
By  Abram  Cross,  for  jetties  to  guard  against  abrasion,  '79,  926. 
Projects. 
By  Capt.  C.  W.  Howell,  for  the  construction  of  gabionades  to  close  Elizabeth  and 
Decrow  Channels,  to  confine  current  to  the  main  channel,  and  by  ite  scouring 
action  to  deepen  it,  at  an  estimated  cost  of  $715,325,  '74,1,763,764;  '77,  469. 
Surveys. 
1870.  By  Lieut.  E.  A.  Woodruff.    Report,  '71,  531. 
1873.  By  H.  C.  Ripley.    Report,  '74,  i,  760. 

1878.  By  Abram  Cross,  under  the  direction  of  Capt.  C.  E.  L.  B.  Davis.    Report,  '79, 
925.    Comparison  of  surveys  of  1873  and  1878,  '79,  924. 


IPSiri€H  BITEB  AND  HABBOBt,  MASS.— Surybt  of. 

Commerce. 

Benefit  of  improvement  to  commerce,  '74,  ii,  345, 346 ;  '76, 
Enfii^ineers. 

Chibf  of  Enginkers. 
Reports,  '73,  106;  '74,  i,  116;  '76,  i,  48. 
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IPSWICH  B1T£B  AND  HABBOiftt  MASS.-Continned. 

E  nifineers— Continaed . 
Engineer  in  Charge. 
Lieutenant-Colonel  Thom,  187^-76.    Reporta,'74,  ii,345;  *76,  i,  198. 

S.  Haagensen,  '74,  ii,  34r,;  '75,  >,  198.    Ri^ports, '74,  i,346;  '76,  i,800. 
EsUmates. 

By  8.  Haa^eusen^  1872,  for  breakwater  at  Lower  Plam  Cove,  $640,000 ;  at  Upper 

Plum  Cove,  !i;l, 130,000,  '74,  ii,345. 
By  Lieutenant-Colonel  Thom,  1875,  for  improvement  of  river  by  a  channel  60  feet 

by  4  feet,  $25,000 ;  for  channel  60  feet  by  9  feet,  $300,000,  '76,  i,  199,201,202. 

V^liysical  ^fmrii  etc  fistic  8* 
Description,  '74,  ii,  :i46;  '76,  1,199-201.    Character  of  coast,  '74,  ii,  346.    Tidal 
observations,  '74,  ii,  346;  '76,  i,  200.    List  of  obstructions,  '76,  i,  202. 
Plans.    (.See  Estimates. ) 
By  8.  Haa^cnsen,  1873,  for  a  breakwater  at  Lower  Plum  Cove,  affording  23  acres  of 
Koocl  anchorage-^onnd  of  18  feet  depth,  and  32  acres  of  12  feet  depth,  at  mean 
jow-wat'er,  and  40  acres  for  small  craft.    Length  of  breakwater  1,841  feet,  to  l¥^ 
constructed  of  riprap,  st-one  masonry,  and  concrete.    Favorably  coiuridered  by 
Lien  tenant-Colonel  Thom ;  estimated  cost,  $640,000,  '74,  ii,  345,  347.    Or  a 
breakwater  at  Upper  Plnm  Cove,  affording  30  acres  more  than  the  above. 
Length,  3,070  feet;  estimated  cost,  $1,130,000;  not  Tecommended,  '74^  ii,  345, 
347.    For  improving  river  by  a  9-foot  channel,  at  mean  low- water,  60  feet  wide; 
not  recommended — too  costly  and  not  permanent,  '76,  i,  199,  201. 
By  Lieutenant-Colonel  Thom,  for  improvement  at  and  above  Barrass  Tarns  by  a 
4-foot  channel,  at  mean  low-water,  60  feet  wide  ;  estimated  cost,  $25,000,  *7^  i, 
199,  *«)1,  202. 
Snnrcys* 
1872.  Survey  by  S.  Haagenson,  at  Hodgkin's  Cove,  to  determine  the  praoticability  of 

a  harbor  of  refuge,  '73,  106;  '74,  i,  116,  iii,  345,  346. 
1875.  Survey  of  river  completed  bv  S.  Haagensen,  '76,  i,  48, 198, 200.    Bench-marks, 
'76,  i,  200. 


JAMES  BITEB9  TA.— Improvement  of. 

Appropriations. 

1852.  $45,000  for  improvement  of  Jaiues  and  Appomattox  Rivers  below  Richmond 

and  Petersburg;  act  of  Congress  August  30,  1852. 

1  mv>  (survey) $500.    Act  of  July  4. 

1870 50,000, '70,  68;  '71,  73,  r;97;  '74,11,39. 

1871 ,''A00O,  '71,  73,  597,  605;  '74,  ii,  39. 

1872 50,000, '72,  70,  691;  '74,  ii,  39. 

1873 7.5,000, '73,  75;  '74,  ii,  :». 

1874 50,000,  '74;  i,  86,  ii,  39;  '77,285. 

•    1875 50,000, '75,  i,  K^  ii,  73;  '77,285. 

1876 60,000,  '76,  i,  65,  140,291;  '77,60,285. 

1878 70,000,  '78,  66,454. 

1879 75,000,  '79,78,  513. 

Total  to  1879 $530,  .^iOO. 

Statement  of  appropriations,  '74,  ii,  39;  '77,  2a5 ;  '79,  518. 

Increased  cost  of  work  from  inadequate  appropriations,  '76,  i,  291 ;  '77,  285. 

Commerce. 

Obstructions  to,  from  WTecks,  remains  of  military  bridges  and  obstnictions  placed 
during  the  war,  '70,  68;  '71.  73,  597,  ()03;  '76,  i,  '^93;  '79,  512.  Importance  of 
improvement,  '73,  778 ;  '74,  li,  43,  45 ;  '75,  ii,  83 ;  '77,  290.  Improved  condition 
of  river,  '74,  i,  r5,  ii,  45;  '75,  li,  81,  83;  '76,  i,  293;  '77,  60,  284,  2S8;  '79,513. 
Previous  eouditiou  of,  '76,  i,  2J3;  '79,  ^13.  Vessels  to  Kichniond  oblicefl  to 
transfer  part  of  cargoes,  '74,  ii,  45.  Time  saved  bv  use  of  Dutch  Gap  and  other 
cut-offs,  '73,  75,  774,  776,  777;  '76,  i,  305;  '79,  513. 

Statistics,  '71,  598;  '73,  779;  '74,  ii,  44;  '77,  '-iUO :  '78,  4;)1 ;  '79,  521. 
Contract^.     (See  also  Proposals.) 

1870-71.  B.  Maillefert  for  removal  of  wreelis,  remains  of  military  bridges,  and 
other  obstnictions,  '71,  73,  597 ;  snccesslul  work  of,  '72,  69,  690.— 1871-T2-^5. 
American  Dredging  Company,  dredging  at  Dutch  Gap  cut-off,  *71,  73,  598; 
'72,  69,  690;  '75,  li,  73;  '79,  510.     li^71.  Kalmback  &  Barton,  excavation  of 
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rock  at  Bockett's  Beef,  '71.  73,  596;  failure  to  complete  work,  and  contract 
annulled  February,  1872,  and  carried  on  by  hired  labor,  '72,  69,  691 ;  '73, 776. — 

1875.  R.  T.  Hiestou,  dry  excayation  at  Dutch  Gap  cut-off  and  construction  of 
dikes,  '75,  ii,  73,  83 ;  '76,  i,  291 ;  contract  completed  February,  1876.  '76,  i,  292 

1876.  M.  Meehau,  dredgiue  Dutch  Gap  cut-off,  * 75,  ii,  73,  83  j  '76,1.291;  con- 
tract completed  February,  1876,  *76,  i,  292. — 1878.  M.  C.  Heggarty,  for  excava- 
tion at  Dutch  Gap,  '79,  515.  Comparison  of  prices  by  contract  and  hired  labor, 
•74,  ii,  42. 

Pkoposlas. 

1870.  Removing  obstructions,  '71,  599,600,    Opening  Dutch  Gap  Canal,  '71,  601. 

1871.  Bemoving  rock  at  Bockett's  Beef,  '71,  602. 

1872.  Dredging,  '73,  775 ;  in  excess  of  cost  to  city  of  Bichmond,  '73,  777. 
1878.  For  building  four  scows ;  for  excavation  at  Dutch  Gap,  '79,  514. 

Operations  at  Dutch  Gap  Canal  by  General  Bnfler,  '71,  603 ;  '72,  691 :  '75,  ii,  82  ; 

•79,  516. 
Obetructions  placed  in  river  during  the  rebellion,  *70,  68 ;  '71,  603, 605 :  •76,  i,  293 ; 
•77,  287 ;  '79,  512,  515. 
Docnments.    (Not  printed  in  reports.) 
S.  Doc.  1,  33d  Cong.,  Ist  Sess.,  '71,  603. 
EniTineers. 
Chief  of  Enoineehs. 
Beports,  '70,  68 ;  '71,  73,  76 ;  '72,  70 ;  '73,  75,  78 :  '74,  i,  85,  89 :  '75,  i,  88 :  '76, 
i,  64;  '77,  60;  '78,  66;  '79,77. 
Engineers  in  Charge. 
Mai.  W.  P.  Craighill,  '70,  68.    Beports,  '71,  597,  624 ;  '72, 690 ;  '73, 774, 828 ;  '74, 

a,  38 ;  '75,  ii,  72 ;  '76,  i,  290 ;  '77,  ^  ;  '79,  512. 
Capt.  C.  B.  Phillips,  temporarily  in  charge,  '78,  63,  445.    Beport,  '78,  453. 

W.  G.  Turpin.    Beports,  '73,  776;  '74,  ii,  41.    Death  of,  '74,  i,  85,  U,  38;  '75, 

ii,  72. 
H.  D.  Whitcomb.    Beports,  '75,  ii,  80, 82;  '76,  i,  291 ;  '77, 285;  '78,  455;  '79, 515. 
W.  Popp.    Beport  of,  '75,  ii,  74. 
G.  B.  Talcott,  '76,  i,  301. 
Estimates. 
Mbj.  W.  p.  Craighill,  1870,  for  improvement  from  canal  locks  (Bichmond)  to  and 

below  Goose  Hill  Flats,  by  dredging,  diking,  and  rock  excavation,  as  follows, 

depths  (at  high  tide) :  Via  Trenrs  Beach,  channel  180  feet  by  15  feet,  $125,000 ; 

via  Trent's  Beach,  channel  180  feet  by  18  feet,  |270,000 ;  via  Dutch  Gap  Canal, 

channel  180  feet  by  15  feet,  $120,000 ;  via  Dntch  Gap  Canal,  channel  180  feet  by 

18  feet,  1^,000,  '71,  73,  604,  606;  '72,  691;  '74,  ii,39,41. 
Increased  prices  required,  1874,  estimate  to  be  revised :  For  channel  180  feet  by  15 

feet,  via  Dutch  Gap,  $117,000 ;  channel  180  foet  by  18  feet,  via  Dutch  Gap, 

$408,925,  '74,  i,85,ii,39,41;  '75,  ii,  72;  '76,  i,  65, 291;  '77,  285. 
Bevised,  1H76,  for  channel  180  feet  by  15  feet  at  mean  low<water  from  canal  locks 

(Bichmond)  as  far  ae  Harrison's  Bar,  with  partial  improvements  thereon, 

$293,808,  '76,  1,65,291,300. 
Foregoing  revised,  1877 ;  amount  required  to  complete  existing  project,  $258,024, 

•77,60,285,289. 
Assistant  H.  D.  Whitcomb,  1879,  revised  to  include  enlarging  and  deepening  Datch 

Gap  cut-off,  and  increasing  depth  over  shoals  below,  and  over  Varinaor  Aikens 

Bar,  $161,000,  exclusive  of  appropriation  for  1879,  '79,  78,513,520. 
Financial  Statements. 

'71,73;  '72,70,  691;  '73,  75;  '74,  i,86,ii,40;  '75,  i,8^ii,73;  '76,1,65,291; 

'77,60,285;  '78,65,454;  '79,78,514. 
Operations.    (All  below  Bichmond.) 
Previous  to  1870  consisted  in  dredging  and  removal  of  bowlders,  co-operating  with 

city  of  Bichmond ;  defect  in  previous  dredging,  '71,  603. 
1870-71.  Bemoval  of  wrecks:  remains  of  military  bridges ;  opening  Dntch  Gap  cut< 

off  to  100  feet  by  18  feet  (high-water) ;  rock  excavation  Boclsett's  Beef  125  feet 

by  18  feet  (high- water),  '71, 73, 597, 698, 600.    Operations  required,  '71, 603, 605. 
1871-72.  BemovsSof  obstructions  at  Drory's  Blnfi;  Dutch  Gap  cut-off  opened  to 

width  of  135  feet ;  failure  of  contractor  on  Beckett's  Beer  (February,  1872) ; 

work  thereafter  done  bv  hired  labor ;  dredging  by  city  of  Bichmond,  '72,  69, 

690;  '73,776. 
1872-73.  Continuation  of  rock  excavation  at  Beckett's  Beef  and  vicinity  b^  hired 

labor;  details  of  drilling  and  blasting  at;  construction  of  dikes;  dredging  by 

17  EN 


258  INDEX  OF 

JAM£S  BITEBt,  TA.--Goiiti]&aed. 

Operations— Continued. 

United  States  and  city  of  Biohmond.  *73,  75^774,776.  Transferment  Janaar3r 
If  1872,  by  city  ^f  dredffing  plant  to  United  States.  '73,  777.  Details  of  trans- 
fer, '74,  ii,  41. 

1873-'74.  Bemoval  of  rock  from  channel  near  Richmond,  especially  at  Rockett's 
Reef;  dredging  on  bars  and  depositing  material  behind  rectifying  and  con- 
tracting dikes,  '74,  i,  85,  ii,  38, 41.  All  work  done  by  hired  labor ;  advantages 
of,  '74,  ii,  42.    Success  of  work  done,  '74,  ii,  43. 

1874-75.  Removal  of  rock  from  channel  near  Richmond,  and  especially  at  Rockett's 
Reef;  dredeing  on  bars  and  depositing  material  behind  rectifying  and  con- 
tracting dikes,  '75,  i,  88,  ii,  72, 81.  Arrangement  between  citv  of  Richmond  and 
United  States  (as  to  use  by  latter  of  dredging  plant)  canceled  May  1,  1875,  '75, 
ii,  81.  Co-operation  of  city  with  United  States  in  dredging.  '75,  i,  88.  General 
progress  of  work,  '75,  ii,  81.  Present  depth, '  75,  ii,  83.  Ali  work  done  by  hired 
labor, '75,  i,  88,  ii,  81, 83. 

1875-^6.  Excavation  of  Dutch  Gap  cut-off  and  construction  of  dikes  by  contract ; 
removal  of  rock  on  Rockett's  Reef  and  elsewhere ;  dredging  material  from  bars 
and  depositing  behind  dikes  by  hired  labor,  '76,  i,  64, 291.  Rental  from  city  of 
Richmond  of  part  of  machinery  and  dredging  plant ;  rent  not  to  exceed  coet>  of 
repairs  to  city,  '76,  i,  64, 291.  Co-operation  of  city  with  United  States ;  amount 
of  work  done,  '76,  i,  292. 

1876-'77.  Rock  excavation  j  dredging  and  deposition  of  material  behind  dikes;  con- 
struction of  dikes  carried  on  by  hired  labor ;  timber  for  dikes  furnished  by  con- 
tract ;  continued  use  by  United  States  of  machinery  belonging  to  city  of  Rich- 
mond on  basis  of  previous  year ;  co-operation  of  city ;  general  progress,  '77, 00, 
284,  285.  Cost  of  dredging,  33^  cents  per  cubic  yard ;  of  rock  removed,  $7.54  per 
cubic  yard ;  construction  of  timber  groins  (dikes),  $1.46  per  linear  foot,  '77. 
2^6.  Present  minimum  depth  from  in)Ove  Rockett's  Reef  to  sea  14.2  feet,  '77, 
288. 

1877-78.  Continuation  of  work  by  hired  labor  and  use  of  dredging  machinery  be- 
longing to  city  of  Richmond  on  basis  of  lental  of  previous  year ;  co-operation  of 
city  of  Richmond  with  United  States  in  dredging  operations,  '78,  65,463,455. 
Present  condition  of  channel,  '78,  457,458. 

1878-79.  Continuation  of  work  by  hired  labor  in  rock  removal,  dred^png,  and  con- 
struction of  wing-dams ;  history  of  past  operations ;  present  condition  of  chan- 
nel, '79,  78, 512, 515, 516, 517. 
Physical  Characteristics. 

James  River  an  estuary  below  Richmond  Bar,  '75,  ii,  78 ;  '76,  i,  296.  Tides  on,  '73, 
778,779;  '74,  ii,42;  '75,  ii,  75, 76, 78, 81, 82;  '76,  i,292,  293,296;  '77,^6;  '78, 
456;  '79,  518.  Tide  gauge,  registry  of,  '76,  i,293;  '77,  288;  '78,  460.  Tides 
lowered  by  removal  of  obstructions,  '75,  ii,82 ;  '76,  h292.  Bed  of  river,  char- 
acter of,  '75,  ii,  80, 81.  Stable  regimen  produced  by  proper  contraction  of  width. 
'75,  ii,80;  '76,  1,298,299;  '77,  284,  286,  287;  '78,  458:  '79,  515.  Low-water 
slope,  '75,  ii.78,81j  *76,  1,^96,298,301.  Comparison  of,  measured  and  calcu- 
lated, '76,  i,  298.  High- water  slope,  '78,  456.  High- water  and  effecU  of,  '75, 
ii,82;  '76,  1,293,300;  '77,  286;  '78,  456;  '79,  517.  Discharge  of  river,  '75,  ii, 
79 ;  '76,  i,  296.    Sediment  transported  by  river,  '76,  i,  300. 

Plans. 

James  River  and  Kanawha  Canal,  '71,  624;  '73,  828;  '74,  ii,86. 
JPrivate  and  Corporate  IFork. 

Up  to  1875  city  of  Richmond  had  appropriated  i|i250,000,  to  be  exx>ended  under  direo- 
tion  of  common  council  in  dredging  on  west  bars,  '70,  68 ;  '71,  73, 598, 603 ;  '75, 
ii,  83 ;  progress  of  work,  in  co-operation  with  United  States,  in  1871-72,  '72,  69, 
691 ;  in  1672-73,  '73,  75, 774, 776.  Transferment  January  1,  1873,  of  dredging 
plant  to  United  States,  at  rental  not  exceeding  cost  of  repairs,  '73,  777 ;  '74,  ii, 
41 ;  arrangement  canceled  May  1, 1875,  *75,  ii,  81 ;  progress  of  dredging  in  1875-76, 
'75, 1, 88.  Transferment  of  part  of  dredging  outtit  to  United  States  on  previous 
rbasis,  '76,  i,291 ;  co-operation  of  city  with  United  States,  '76,  i,292. 

1876-77.  Continued  use  by  Uuited  States  of  dredging  outfit,  and  co-operation  of  city 
with  Uuited  States,  '77,  60, 284, 285.  Necessity'of  citjr  owning  oredgiog  outfit, 
'75,  ii,  84.    Report  of  commission  acting  for  city,  '75,  ii,  83. 

1877-78.  Continued  use  by  Unitetl  States  of  dredging  outfit  belonging  to  city  of 
Richmond,  and  co-operation  of  city  with  Uuited  »States  in  dredging  operations, 
'78.65,453,455,461. 

1878-79.  Continued  co-operation  of  city  of  Richmond,  '79,  512,515. 
Projects. 

Maj.  W.  P.  Craighill,  1870,  for  improvement  below  Richmond  bv  removal  of  rocks  and 
bowlders,  removal  of  artificial  obstructions,  dredging  on  bars  and  deposition  of 
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material  behind  rectifying  and  contracting  dikes,  excavation  tlirongh  Datch 
Gap  ciit-ofiT,  and  also  through  cat-oi&  near  Jones  Neck  and  Bermuda  Hundred ; 
channeli  as  first  improved,  to  be  180  feet  by  15  feet  (at  high-water),  but  to  be 
subsequently  increased ;  prefect  should  be  tentative  and  progressive ;  estimated 
cost,  1120,000,  '71,  73,604,606;  '72,  691. 

Increased  prices  increase  estimate,  1874 ;  increased  depth  of  water  desirable ;  chan* 
nel  should  be  180  feet  by  18  feet  (at  high-tide) ;  estimate  for  additional  appro- 
jpriations required,  $408,925,  '74,  i,  85,  ii,  39, 41 ;  '75,  ii,  72 ;  '76,  i,  65, 291 ;  '77,  285. 

Revised,  1876,  for  channel  180  feet  by  15  feet  (at  mean  low-water),  from  canal  locks 
at  Richmond  as  far  as  Harrison  Bar,  with  partial  improvements  thereon ;  esti- 
mated cost  for  completion,  |293,808,  '76,  i,  65, 291, 300. 

Foregoing  revised,  1877,  estimated  cost  of  completion,  $258.925 ;  '77,  60, 285, 289. 

Contemplated  improvements,  1875,  look  towards  securing  cnannel  180  feet  by  18  feet 
(at  mean  high-tide,  or  180  feet  by  15  feet  at  low- water),  making  Dutch  Gap  cut- 
off 200  feet  wide,  '75,  i,88,ii,72,82,83;  '76,  i,298;  '77,  284; ^79,  516,  520.  A 
stable  regimen  can  be  obtained  by  contraetion  of  river  to  about  550  or  600  feet 
in  width,  '75,  U,80;  '76, 1,298,299;  '77,  2-4,286,287. 

Present  minimum  depth,  1877,  at  mean  high-tide,  from  above  Rockett's  Reef  to  sea, 
14.2  feet,  '77,  288. 
Surveys. 

1852.  Detailed  survey  made, '70,  68;  '71,  603. 

1870.  Examination  shows  but  slight  changes  since,  '70,  68 ;  '71.  603. 

1870-71-72-73.  In  progress,  connecting  James  River  with  Kanawha  Canal,  '70, 69; 
'71,  76, 624 ;  '72,  74 ;  '73,  78, 828. 

1874.  From  ship  lock  (Richmond)  to  below  Trent's  Reach,  '74,  i,  86,ii,  39;  *75,  ii,74. 
Details  and  methods  used.  '75,  ii,  74 ;  '76,  i,  295 ;  beuch-marks,  '75,  ii,  78 ;  gaug- 
ing discharge,  methods  and  discussion  of,  '75,  ii,  79 ;  analysis  of  survey,  '76,  i, 
295. 

Maps. 
And  sections  at  Dutch  Gap  Canal  and  Rockett's  Reef,  Richmond  Bar,  &c.,  '76,  i, 
294, 298 ;  '77,  286.    Map  of  Dutch  Gap  cut-off,  '79,  520. 

[L.Y.S.] 


JAMES  BITEB  AND  KANAIVIIA  €  ANAIi.— Suryet  for  extension  of. 

(See  Transportation  Routes,  Third  subdivision,  Central  route;  also  Ka- 
nawha River,  Great.) 

Commerce. 

Importance  of  improvement,  '71,  625, 626, 629, 636, 644, 646 ;  '73,  832 ;  '74,  ii,  91, 102, 
114, 123.  Superiority  of  canals  as  great  freight  highways,  '71,  628, 6:^,  632, 644, 
647  ;  '73,  832,  &U ;  '74,  ii,  123 ;  '75,  ii,  637 ;  cost  of  transportation  by,  '71,  630, 
6.^,  639,  644;  '73,  a33;  '74,  ii.  111,  123;  application  of  steam  on,  '73,  833. 
Distances  from  Richmond  to  Ohio  River,  '71,  635,  650;  '73,  &30,833;  '77,  677. 
Comparison  of  route  with  Chesapeake  and  Ohio  Canal,  '77,  677,662. 

Statistics,  '71, 629, 644 ;  '73,  831. 
Engineers. 

Chief  of  Engineers. 
Reports,  '70,  69;  '71,  76;  '72,  74;  '73,  78;  '74,  i,  89. 

Board  of  Engineers. 
1674.  To  determine  and  report,  in  the  project  for  connecting  the  navigahle  waters 
of  the  James  and  Ohio  Rivers,  as  to  practicability,  plan,  cost,  and  probable  time 
of  execution,  and  benefits  to  commerce  to  be  derived  therefrom,  '74,  i,  89,  ii,  86, 
124.  Conclusions :  It  Is  entirely  practicable  to  connect  said  rivers  by  water 
navigation  7  feet  in  depth,  involving  the  enlargement  of  existing  canal  on 
James  River  and  its  extension  to  the  Greenbrier  River,  together  with  the  con- 
struction of  summit  tunnel,  and  water  supply  for  summit  level,  and  the  exten- 
sion of  water  communication  from  Greenbrier  River  to  the  mouth  of  the  Great 
Kanawha  River,  '74,  ii,  89,  94,  115,  121,  129 ;  '77.  77.  Concerning  the  plan, 
minor  differences  of  opinion  exist  as  to  dimensio*  *  and  arrangement  of  locks 
on  that  portion  which  shall  be  canal,  i.  c,  from  Ri  timond  to  Greenbrier  River, 
majority  favoring  increased  lock  dimensions  both  on  canal  and  slack- water  im- 
provement ;  suggest  further  examinations  for  location  of  tunnel,  '74,  ii,  90,  93, 
111,  117,  129;  '75,  ii,  630,  632;  '77,  675.    Unanimously  recommend  single  tunnel 
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34  feet  by  34  feet,  with  recesses  for  passinff  boats,  '74,  ii,  90,  100.  128 ;  '77, 685. 
Concerning  improvement  of  Greenorier,  New,  and  Kanawha  Rivers  hj  locks 
and  dams,  a  difference  of  opinion  exists  as  to  its  applicability,  requiring  further 
surveys  to  finallv  adjust,  '74,  u,  91,  93,  97.  113,  117,  119,  121,  128;  »75,  ii,  m. 
Cost  and  probable  time  of  execution :  Iji  toe  opinion  of  the  minority,  a  water 
communication,  with  a  depth  of  7  feet,  can  be  obtained  at  a  cost  not  exoeediDg 
$60,000,000  in  about  six  yeara,  '74,  ii,  91,  92,  101,  11:1,  120,  122,  129;  '75,  ii,637; 
'77^  677.    Benefits  to  commerce :  In  general  terms,  the  route  presents  extra- 
ordinary claims  as  a  measure  of  relief  to  the  Western  States  and  as  a  means  of 
developing  immense  mineral  resources  now  neglected,  '74,  ii,  91,  95, 102, 109, 
113,  114, 123,  128.    (See  Projects.) 
(Colonel  Barnard,  Minors  Craighill  and  Weitzel,  Mr.  B.  H.  Latrobe,  and  Lieu- 
tenant Turtle,  '74,  ii,  92,  124.) 
Supplementary  reports : 
Colonel  Barnard,  '74,  ii,  91,  97. 
B.  H.  Latrobe,'74,  ii,  97,  102. 
Lieutenant->Colonel  Gillmore,  '74,  ii,  102,  114. 
M%jor  Craighill,  '74,  ii,  114,  121. 
M^or  Weitzel,  '74,  ii,  121,  124. 

Engineer  in  Charge. 
Maj.  W.  P.  Craighill,  '70,  68.    Reports,  '71,  620,  624;  '73,  828;  '74,  ii,  114. 

W.  R.  Hutton,  '71,  76,  620,  624;  '75,  ii,  633.    Report,  '71,  634. 

W.  G.  Turpin,  '71,  76,  b^,  624.    Report,  '71,  650. 

E.  Lorraine,  '71,  620, 634 ;  '73,  78, 828. 

J.  M.  Harris,  '73,  828.    Report,  '73,  828. 

R.  B.  Pegram,  '73,  828. 

Lieutenant  T.  Turtle,  '75,  ii,  632. 

Estimates. 

1871.  For  enlargement  of  existing  canal  from 
Richmond  to  Buchanan,  and  extension 

to  mouth  of  Fork  Run ^- $14,781,644, '71,  627;  '73,  830;  '74,  ii, 

lOl,  654 ;  '77,  676. 

PromFork  Runtotunnel s 2, 383, 447, '71,  627,  648. 

Tunnel 13, 263, 310, '71,  627,  648. 

Greenbrier  and  New  Rivers 13, 243, 541,  '71,  627,  648. 

KanawhaRiver 973, 900, '71,  627,  642,  650, 

Contingencies,  10  per  cent 2, 986, 420,  '71,  627,  650. 

Aggregate $47, 622, 262, '71,  627;  '73,  830;  stated 

*****  f-  .       I       »    at  $50,000.000, '71, 628; 

'73  829*  '74  ii  120. 
Revised  estimate,  1873,  $50,960,636,  '73,  830. 

Board  of  Engineers,  1874,  consider  that  the  connection  between  James  and  Ohio 
Rivers  would  not  exceed  $60,000,000,  '74,  ii,  91,  92,  101,  113,  120,  122,  129;  '75, 
ii,  636:  '77,  677. 
By  B.  H.  Latrobe,  after  modifying  tunnel  section  and  adjusting  prices  therefor, 
$49,626,845,  '74,  ii,  101. 

V^liysflcal  diaPActeTftstflcs* 
Of  New  River,  '71,  640 ;  discharge  of,  '71,  641 ;  high-water  on,  '71,  641 ;  '73,  831; 
'74.  ii,  94.    Of  Greenbrier  River,  '71,  641;  <Uscharge  of,  '71,  641;  '78,831; 
high- water  on,  '71,  641 ;  '73,  831 ;  '74,  ii,  94. 

Plans. 

Early  plans,  1817-^19,  contemplated  a  navigation  of  rivers,  east  and  west  of  the  Al- 
leghanies,  by  batteaux  of  2  or  3  feet  draught,  and  passage  of  mountains  by  tarn- 
pike  road,  '71,  625,  636. 

Captain  McNeil,  1826-'28,  submitted  to  board  of  internal  improvement  a  plan  for 
improving  James,  Jackson,  Greenbrier,  New,  and  Kanawha  Rivers,  by  slack- 
water  navigation  and  canal,  passing  the  Alleghanies  by  tunnel  2.6  miles  in 
length,  '71,  626, 636, 637 ;  '74,  li,  87  ;  '77,  677,  762. 

The  James  River  and  Kanawha  Canal  Company,  1832-'36,  beffan  the  construction 
of  works,  looking  to  the  connection  between  James  ana  Ohio  Rivers.  (See 
Private  and  Corporate  Work. ) 

For  further  plans,  see  Kanawha  River. 
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Private  and  Corporate  IForli. 

1785.  A  company  was  onranized  for  improTement  of  James  Biver,  whicli,  in  1832, 
transfeiied  all  its  rijuits  and  franchises  to  the  James  and  Kanawha  Biver  Canal 
Companv,  who,  in  lS6,  began  the  constniction  of  the  James  Biver  and  Kanawha 
Canal,  the  proposed  route  of  which  was  as  follows :  from  lUchmond  up  valleys 
of  James  and  Jackson  Biven  to  Covington :  thence,  via  Dnnlap's  Creek  and 
Fork  Bnn,  to  summit  level ;  thence  by  tunnel  2.6  miles ;  thence,  via  valleys  of 
Howard  Creek,  Greenbrier,  New,  and  Kanawha  Bivers,  to  the  Ohio ;  total  dis- 
tance, 486  miles.  In  1872  the  portion  from  Bichmond  to  Buchanan  had  been 
completed,  of  which  159.7  miles  was  canal  and  36.7  miles  slackwaterj  canal  di- 
mensions, 50  feet  by  5  feet ;  locks,  100  feet  by  15  feet  by  5  feet,  '71,  625,  635,  650, 
651. 

1868.  E.  Lorraine  advised  new  line  for  tunnel,  reducing  summit  level  216  feet,  bu^ 
increasing  length  of  tunnel  to  9  miles,  'Tl,  626.  li^^lation  eonoeming  duties, 
rights,  and  franchises  of  company,  '77,  808.  Kanawha  Biver  Improvement 
Company.  (See  Kanawha  Biver.)  Chesapeake  and  Ohio  Bailroad ;  the  location 
of,  adds  greatly  to  estimated  cost  of  water  communication,  '71,  643  j  '73,  829; 
•77,  677. 
Projects. 

By  M%jor  Craighill,  1871-'73,  for  connecting  the  James  and  Ohio  Bivers,  by  a 
water  navigation  7  feet  in  depth,  as  follows :  By  enlargement  of  existing  works 
of  the  James  Biver  and  Kanawha  Canal  Company  from  Bichmond  to  Buchanan, 
196^  miles ;  thence,  via  valleys  of  James  and  Jackson  Bivers,  Dunlap  Creek, 
and  Fork  Bun,  to  summit  level,  passing  summit,  1,700  feet  above  tide,  by  tunnel 
7.8  miles  in  length  (tunnel  seetion  double  52  feet  by  34.6  feet) :  thenoe  down 
Howard  Creek  to  Gi-eenbrier  Biver,  or  a  distance  of  77.6  miles  from  Buchanan 
(canal  section  70  feet  by  7  feet,  locks  120  feet  by  20  feet  by  7  feet) :  thence  via 
Greenbrier,  New,  and  Kanawha  Bivers  to  Paint  Creek  Shoals,  123  miles,  by 
slackwater  navigation,  with  occasional  short  reaches  of  canal,  to  avoid  expen- 
sive locations  for  dams  (locks  and  dams  of  masonry,  locks  240  feet  by  40  feet) ; 
thenoe  via  Kanawha  to  its  mouth,  79  miles,  by  open  navigation  of  low- water 
dams  provided  with  sluices,  low-water  depth  to  be  aided  by  reservoirs  on 
Anthony  Creek  and  Meadow  Biver;  estimated  cost,  $50,000,000  (see  Estimates), 
'71,  625,  635,  637,  650;  '73,  829;  '74,  ii,  88,  100,  117, 128;  '77,  754. 

Projeot  submitted,  1874.  to  Board  of  Engineers  for  conolusions  and  recommendations 
concerning.    (See  6oard  of  Engineers.) 

Ih.  Y.  S.] 


joAqmnr,  tvulue,  aivd  sacbahiento  TAiiiiETS,  cajl.-- 

Ibrigation  of. 

Commerce* 

STATI8TIG8,  H.  Doo.  290,  43d  Cong.,  1st  Sees.,  page  89. 
Engineers. 
Chief  of  Enoinskrs. 

Beport,  '74,  i,  126. 
Board  of  Engineers. 
Commission  of  1873.    (See  Plans.)    H.  Doc.  290.  43d  Cong.,  Ist  Bess.,  '74,  i,  126. 
(Lieut.  Col.  B.  S.  Alexander,  M(g.  G.  H.  Mendell,  and  Prof.  Q.  Davidson.) 
Estimates. 
Estimated  cost  of  irrigation,  about  $10  per  acre,  H.  Doc.  290,  43d  Cong.,  Ist  Bess., 
'73,  77. 
Ijeyisiation. 

Concerning  irrigation,  H.  Doo.  290,  43d  Cong.,  1st  Sees.,  page  89. 
Physical  Characteristics. 
The  necessity  for  irrigation  in  California,  H.  Doc.  290,  43d  Cong.,  1st  Bess.,  page  7. 
Influence  of  irrigation  on  the  navigation  of  riyers,  H.  Doc.  290,  43d  Cong.,  1st 
Sess.,  page  30. 
Plans. 
The  commission  favors  a  general  system  of  irrigation,  to  be  built  by  the  govern- 
ment or  by  association  of  capital,  the  work  to  be  under  the  supervision  of  the 
State.    The  board  considers  that  extensive  irrigating  works  cannot  be  built  by 
private  enterprise  alone,  and  recommends  a  careful  instrumental  survey  before 
be^ning  the  work,  '74,  i,  126, 127.    System  of  irrigation ;  what  is  irrigation  f 
Existing  and  hypothetical  canals;  general  considerations,  H.  Doc.  SSM),  43d 
Cong.,  ist  Sees.,  pages  27, 34, 37,  38.    History,  description,  and  statistics  of  irri- 
gation in  foreign  countries,  H.  Doc.  290,  43d  Cong.,  1st  Sess.,  page  40. 
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Surveys, 

Preliminary  reconnaissance ;  necessity  of  survey,  H.  Doc.  390,  43d  Cong.,  Ist  Seas., 

pages  5,  26. 
Maps. 
Hap  of  valleys:  rain-charts  of  United  States,  H.  Doc,,  43d  Cong.,  Ist  Sess.,  pam 

6,  92.    Sketcn  of  system  at  the  Biver  Cavery  in  the  Madras  Presidency.    2&p 

of  tank  system  in  India,  H.  Doc.  290,  43d  Cong.,  1st  Sess. 


KAI4AISAZOO  BIT£B  HABBOBt,  MICH.— <See  Sjluojltitck  Habbor.) 


KAlf  AWAA  ANB   JAMES  BITEB  CANAI.— (See  Jambs  Bitxr  A2n> 

Kakawha  Canal.) 


KANAIWA  BITEB,  OBBAT,  1¥.  TA.— Impbovemkmt  of. 

(See  also  Jambs  Rivbr,  Jawrs  River  and  Kanawha  Canal,  Transportatiok 
Routes  to  Seaboard,  Central  Route,  Third  Subdivision.) 

Appropriations. 

1873,  for  temporary  improvement . .  t25, 000,  '73,  59,  505 ;  '76,  i,  91,  ii,  154 ;  '77, 297. 

1874,  for  temporary  improvement . .     25, 900,  '74,  i,  66, 485 ;  '76,  i,  91,  ii,  154 ;  '77, 297. 

1875,  for  permanent  improvement .  300,000,  '75.  i,89,il,  «7:  '76,  i,  91,  ii,  154;  '77, 

297.  676. 

1876,  for  permanent  improvement .  270,000,  '76, 1,  91,  ii,  154;  '77,  61,  297,  676. 

1878,  for  permanent  improvement .  222, 000,  '78,  68,  469. 

1879,  for  permanent  improvement .  150, 000,  '79,  80,  550. 

Total  to  1879 $992,000 

Statement  of  appropriations,  '78,  67,  469. 
Commerce* 

Importance  of  improvement,  '73,  508,  835;  '75,  ii,  90,  95;  '77,  304;  '79,  548;  as 
part  of  line  of  water  communication  between  Ohio  River  and  tide-water,  ^1, 
625, 627, 629, 644, 646 ;  '74,  U,  91,  102,  114,  123.  Beqnirements  of  coal  trade,  *73, 
507 :  '74,  ii,  91,  95;  '75,  ii,  96.  Distances  from  Ohio  River,  via  Kanawha  and 
Richmond  to  tide-water,  '71,  635,  650 ;  '73,  830,  833,  837 ;  '77,  677,  679.  Tows, 
width  ol  '75,  ii,  96.  Appalachian  coal-fields,  resources  of,  '77,  306.  Salt  de- 
posits of  West  Virginia,  resources  of^  '77,  320.  Objections  to  movable  danis 
considered,  '77,  745.  Advantages  of  the  several  locks  and  dams,  '79,  548. 
Transportation  companies  of  West  Virginia,  '77,  326. 
Statistics,  '77,  304;  '78,  473;  '79,  554. 

€ontract«« 
1873.  J.  Ronch,  construction  of  dams  and  dikes  on  Cabin  Creek,  Elk,  and  Two-Mile 
Shoals, '73,  507;  completion  of,  except  Cabin  Creek,  '74,  i,  66. — 1875.  D.  M.  & 
C.  P.  Dull,  for  building  Lock  No.  5  (for  dam  near  BrownstDwn),  *76,  i,  91,  ii, 
153, 155 ;  '77,  61, 296.  Delay  from  improper  management,  '76,  ii,  158.  C.  Mc- 
Cafferty,  for  building  Lock  No.  4  (for  dam  near  foot  of  Cabin  Creek  Shoals), 
'76,  i,  91,  ii,  153, 156;  '77,  61,  296.    Delay  from  lack  of  capital,  '76,  ii,  159 ;  '7a 

^  467, 470. — 1876.  Schnltz  &  Jollifife,  for  building  dam,  abutment  pier,  and  floor 

of  navigable  pass  adjoining  Lock  No.  5,  '76,  i,  91,  ii,  153, 157:  '77,  296.  Work 
abandoned  by  contractor  October,  1878,  '79, 549, 554. — 1877.  freeman,  Richanls 
&  Frazer,  for  building  dam,  abutment  pier,  and  floor  of  navigable  pass  adjoin- 
ing Look  No.  4,  '77,  61,296,298.  Contract  annulled  July  1,  ld78,  '78,  467,470. 
W.  M.  Archer,  for  iron-work  for  navigable  pass  and  weir  on  dam  adjoining 
Lock  No.  5,  '77,  61,296,299.  Work  contracted  at  prices  less  than  estimatea 
cost,  '76,  ii,  165;  '77,  297. — 1878.  Ramsey  &.  Latrobe,  for  iron- work  in  pass  and 
weir  at  Dam  No.  4,  '78,  467, 469, 471.  Edge  Moor  Iron  Company,  for  iron  gates 
for  Lock  No.  5,  '78»  468, 469, 472. 
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Contracts — Continned. 

PfiOPOSALS. 

1873.  For  temporary  improvement,  by  dams  and  dikes,  on  Cabin  Creek,  Elk,  and 
Two-Mile  Shoals,  '73,  506. 

1875.  Permanent  improyement,  for  building  Locks  Nos.  4  and  5,  '76,  ii,  155. 

1876.  For  building  dam,  &o.,  to  Lock  No.  5,  '76,  ii,  157.    For  culvert  pipes  and 
lock-gates  rejected,  '77,  297.    For  iron- work  for  movable  dam  No.  5,  '77,  299. 

1877.  For  building  dam  adjoining  Lock  No.  4,  '77,  298. 

1878.  For  iron-work  at  Dam  No.  4  and  iron  gates  for  Lock  No.  5,  '78,  469. 
Docmiieiits*    (Not  printed  in  reports.) 

S.  Doc.  25,  42d  Cong.,  3d  Sess.,  '73,  508. 
Engrineers. 
Chief  of  Engineers. 

Beports, '72,74;  '73,59;  '74,1,66;  '75,i,89;  '76,1,91;  '77,61;  '78,67;  '79,79. 
Board  of  Engineers. 
1875.  On  project  submitted  by  Maj.  W.  P.  Craighill  for  improvement  from  month 
to  Great  Falls.    Board  recommend  slack-water  improvement  by  means  of  9  mov- 
able dams  (with  locks)  from  month  to  Paint  Creek  Shoals  and  3  permanent 
dams  at  and  sbove  Paint  Creek  Shoals  (unless  it  be  deemed  hereafter  advisable 
to  make  the  whole  or  a  part  of  the  latter  movable).    Dimensions  of  locks  from 
285  to  300  feet  long,  from  48  to  50  feet  wide.    In  the  movable  dams  the  Chanoine 
wicket  be  used  for  the  present,  with  navigable  pass  300  feet  wide.    That  the 
appropriation  of  1875  ($300,000)  be  applied  to  the  construction  of  2  locks  (dams 
to  be  movable  and  constructed  with  future  appropriations),  one  at  or  near 
Brownstown,  the  other  between  that  point  and  Paint  Creek  Shoals,  '75,  i,  89,  ii, 
95'  '76.  ii  164*  '77  676*  '79  551. 
(Lieut.  Col.  k.  G.'  Wright  and  Minora  W.  P.  Craighill  and  O.  M.  Poe,  '75,  i,  89,  ii, 
95.) 
Engineers  in  Charge. 
Msg.  W.  E.  Merrill,  1873-'74,  '73,  58.    Reports,  '73,  505;  '74,  i,  483. 
Maj.  W.  P.  Craighill,  1874-^—,  '74,  i,  66,  fe^;  '75.  i,  89,  ii,  87,  633.    Beports,  '73, 
8;}5;  '75,  ii,  87,90,631;  '76,  ii,  153;  '77,  WQ]  '78,  467;  '79,  545.- 

A  AST  RT  A  ^TS 

A.  M.  Scott,  '74,  i,  483;  '75,  ii,  87,634;  '76,  ii,  154;  '77,  296;  '78,  468.    Reports, 

'73,  507 ;  '75,  u,  88 ;  '76,  ii,  157 ;  '77,  303, 684, 709. 
H.  Bacon,  '75,  ii,  87. 

W.  R.  Button,  '77,  296,675;  '78,  468.    Reports,  '76^  U,  154;  '77,  727,749. 
Lieut.  T.  Turtle,  '77,  675.    Reports,  '77,  299,709;  '78,  469;  '79,  548,550. 
E.  Lorraine,  report  of,  '73,  835. 
Estimates. 

J.  A.  Byers.  1868,  improvement  from  month  to  Great  Falls  by  masonry,  dams,  and 
locks,  $1,867,072;  or  timber  crib-dams  and  masonry  locks,  $1,494,544;  or  timber 
crib-dams  and  locks,  $1,335,280,  '77,  803, 806 ;  or  side  canal,  with  locks,  from 
mouth  to  Brownstown;  thence  slack-water  navigation,  by  masonry  locks  and 
dams,  $2,048,580,  '77,  803;  or  by  masonry  locks  and  dams  at  Lyken's,  Paint 
Creek,  and  Cabin  Creek  Shoals,  with  sluice  dams  at  otherpoints,  $743,820,  '77, 803. 

W.  R.  Hutton,  1871,  improvement  from  month  to  and  above  Lyken's  Shoals  (85 
miles),  by  means  of  slnioe-dams,  with  openings  100  feet  by  7  feet,  aiding  low- 
water  by  discharge  from  meadow  reservoir;  estimated  cost,  $973,900,  '71,  627, 
642,650. 

E.  Lorraine,  1872,  improvement  from  month  to  Paint  Creek  Shoals  by  low-water 
sluice-dams;  thence  to  Great  Falls  by  locks  and  dams ;  estimated  cost,  $1,979,172, 
'73,  836, 841 ;  '74,  ii,  101 ;  or  by  locks  and  dams  throughout,  $2,918,453,  '75,  ii, 
637. 

A.  M.  Scott,  1873,  estimated  cost  of  lock  and  dam  at  Paint  Creek  Shoals,  lock  255 
feet  by  50  feet,  stone  lock  with  timber  dam,  $224,000 ;  stone  look  with  stone 
dam,  fe61,000.  '73,  508.    Considered  by  Major  Craighill  as  too  low,  '73,  509. 

A.  M.  Scott,  revising  estimate  of  Lorraine,  1872,  improvement  from  mouth  to  foot  of 
Paint  Creek  Shoals  by  sluice-dams,  aided  by  reservoir  discharge;  from  thence 
to  Great  Falls  by  4  stone  locks  and  dams,  ^,350,000,  '77,  746;  or  by  locks  and 
dams  throughout,  ^,077,113,  '75,  ii,  91, 93, 638 ;  '77, 747 ;  or  by  7  movable  dams, 
with  locks,  Det ween  mouth  and  Brownstown;  thence  to  Great  Falls  by  5  per- 
manent dams  with  locks,  $3,894,183,  '77,  748. 

Maj.  W.  P.  Craighill,  1875.  for  improvement  from  mouth  to  foot  of  Great  Falls  by 
12  permanent  dams  with  locks,  $3,077,113;  or  by  9  permanent  dams  with  locks, 
$2,739,440;  or  9  movable  dams  and  3  permanent  dams,  $4,071,216,  '75,  ii,  91, 93, 
94,  638.  For  permanent  dam,  lock  14  feet  lift,  at  or  near  Brownstown,  $237,000, 
'75,  ii,  92, 94 ;  or  movable  dam,  lock  8  feet  Uft,  $286,000,  '75,  ii,  92, 94. 
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297, 751. 

Estimate  reduced  $600,000, 1879,  by  rednotion  of  looks  and  dams  Dear  Cluirlest'On 
and  omission  of  Lock  Ko.  1.  Amount  leqnired  to  complete  existini;  pioject 
$2,610.000, '79,  80,560.  — ©  r    j 

Financial  Statements. 

'73,  59;  '74.  i,  56,485;  '75,  i,  89,  u,  87;  '76,  i,  91,  ii,  164;  '77,  62,296;  '78^  68,469; 
•79,80,550.  f        »»»»-.     I      I 

I.evislatlon* 

Suggested  concerning  Great  Kanawha,  '77,  678. 

Act  of  legislature  (1^)  defining  and  enlarging  powers  of  Kanawha  board,  '77,  SOP. 

Act  of  Congress  (1872)  providing  for  transfer  to  tTnited  States  of  certain  rights,  fran- 
chises, Ac.,  by  State  of  West  Virginia,  '77,  813. 

Act  of  legislature  (1875)  giving  consent  to,  '77,  814. 

Act  of  Congress  (1875)  providrng  for  condemnation  of  land  for  public  nse,  '77,  815. 
Operations. 

Previous  to  1873  carried  on  by  Kanawha  board  and  Kanawha  River  Improvement 
Company,  and  consisted  in  dredging  narrow  chutes  through  shoals,  aided  by 
construction  of  short  wing-dams,  '73,  505,507,839;  '77,  807.  Insufficiency  of 
work  done,  '73,  507,839. 

187^74.  Temporary  improvement  by  construction  of  wing-dams  at  Elk  and  Two- 
Mile  Shoals,  by  contract,  widening  chute  at  Elk  Shoals,  and  removing  obstruc- 
tions in  lower  river,  by  hired  labor,  '73,  507 ;  '74,  i,  66,483. 

1874-75.  Temporary  improvement  by  construction  of  win^-dams  at  Bouseman's 
Island,  Elk,  Two-Mile,  Johnson,  and  Knob  Shoals  by  hired  labor ;  removal  of 
obstructions  by  United  States  crane-boat ;  dredging  on  bars  by  State  dredges. 
'75,  i,  89,  ii,  87, 88. 

1875-76.  Temporary  improvement  by  work  on  Charleston,  Elk,  Two-Mile,  and  Red- 
House  Shoals  by  hired  labor ;  removal  of  obstructions  by  United  States  crane- 
boat  ;  dredging  on  bars  by  State  dredges,  '76,  i,  91, 154, 158, 162 ;  '77,  303.  Per- 
manent improvement,  construction  of  dams  (movable)  Nos.  4  and  5,  also  Lock 
No.  4,  by  contract   '76,  i,  91, 154, 158. 162 ;  '77,  303. 

1876-77.  Temporary  improvement  by  work  at  Red-House  Shoals,  '77,  61, 296, 299, 
300.  Permanent  improvement,  progress  on  locks  and  dams  (movable)  Nos.  4 
and  5  by  contract,  '77,  61,296,299,303. 

1877-78.  Temporary  improvement  by  removal  of  bowlders  from  shallows  of  lower 
river  by  hired  labor  and  use  of  crane-boat,  '78,  472.  Permanent  improvemeDt, 
commencement  of  work  by  hired  labor  on  lock  and  dam  No.  3,  '78,  o7, 467,470. 
Progress  at  Locks  Nos.  4  and  5  by  contract, '  78,  67, 467, 470, 471.  Failure  of  con- 
tractor at  Dam  No.  4  and  prosecution  of  work  by  hired  labor,  '78,  67, 467. 

1878-'79.  Temporary  improvement  by  repair  of  Two-Mile  Dam, '  79, 554.  Permanent 
improvement,  progress  on  lock  and  dam  No.  3  delayed  by  labor  strikes,  '79, 79, 
549, 552  J  completion  of  Lock  No.  4;  progress  on  Dam  No.  4,  '79,  79,549,5^; 
completion  of  Lock  No.  5 ;  abandonment  of  Dam  No.  5  by  contractor  and  prog- 
ress by  hired  labor,  '79,  79,549,551,553.  History  of  previous  operations,  '79, 
550. 
Pliysieal  €liaracteristic8. 

FaU  of  river,  '71,  642;  '73,  837;  '75,  ii,  91,95;  '76,  ii,  159,163;  '77,  744,749.  Dis- 
charge of,  '71,  641 ;  '73.  839;  '75,  ii,  92;  '76.  ii^  160, 163;  '77.  745,749,802,807; 
'78,  473.  Comparison  of  low-water  slope  ana  discharges  of,  with  Seine,  '76,  ii, 
163;  '77,  749.  Floods  on,  '76,  ii,  163;  '77,  749,802;  '78,  473.  Width  of,  and 
character  of  bed,  '73,  839;  '75,  ii,  91;  '76,  ii,  163.  Regimen  of,  as  affected  bv 
floods  in  New  River,  '77,  296, 303.  Character  of  rock  at  lock  foundations,  '77, 
300.  Geology  of  coal  basins  on,  '77.  306.  Salt  deposits  of  West  Virginia,  '77, 
320. 

NOTJS. — Kanawha  River  begins  at  junction  of  Gauley  and  New  Rivers,  '73, 837, 844 ; 
'74,  ii,  93. 
Plans. 

1817-19.  For  a  connection  between  the  Ohio  and  James  Rivers,  via  Kanawha,  '71, 
625,636. 

By  Captain  McNeil,  U.S.T.E.,  1826-'28,  for  a  connection  between  the  Ohio  and 
James  Rivers,  via  Kanawha,  '71,  625,636;  '77,  677,762. 

By  James  River  and  Kanawha  Canal  Company,  1832,  for  connection  between  the 
Ohio  and  James  Rivers,  via  Kanawha  River,  '71,  625, 650. 

By  £.  H.  Gill,  1838-'4l,  for  improving  Kanawha  by  system  of  locks  from  pool  to 
pool,  '71,  636,640;  '77.  803. 
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By  Mr.  fish,  1855,  for  improving  Kanawha  by  a  system  of  dams  at  i>ool8  provided 
with  8laice»~-dams  at  intervals  of  about  ^  mile — ^grading  the  river  to  a  nearly 
nniform  slope,  '71,  637,642;  '73,  839;  '77,  745. 

By  C.  EUet,  I860,  for  improving  Kanawha  by  system  of  slnice-dams,  aiding  low- 
water  depth  oy  reservoir  discharffe,  '71,  ©37 ;  '73,  839 ;  *77,  746. 

By  J.  A.  Byers,  18^3,  for  improving  Kanawha  from  mouth  to  Lonp  Creek  Shoals,  5 
miles  below  Great  Falls,  to  5  feet  depth  low- water,  by  12  locks  and  dams,  slack- 
water  locks  200  feet  by  40  feet ;  or  combination  of  locks  and  dams,  slack-water, 
with  side  canals  to  pass  most  difficult  points,  with  locks  at  foot  of  shoals  and  dams 
at  head ;  or  by  locks  and  dams  at  Paint  Creek^  Ly ken's,  and  Cabin  Creek  Shoals, 
together  with  low- water  dams  provided  with  sluice-opening  110  feet  wide; 
grading  the  river  to  a  slope  not  exceeding  3  fbet  fall  per  mile,  '77,  803, 806. 

By  E.  Lorraine.  1872,  improvement  from  moutn  to  Great  Falls  by  stack- water  naviga- 
tion, 12  looks  and  dams,  locks  240  feet  by  40  feet  by  7  feet,  '73,  840;  '75,  ii,  91, 
93, 638 ;  '77,  746 ;  '79,  550.  Objections  to  sluice  system  of  navigation,  '73,  507, 
509,839;  '77,748. 

By  A.  M.  Scott,  1875^  revising  above  plan  of  E.  Lorraine  (1872)  for  improvement  by 
slack- water  navigation ;  locks  increased  to  280  feet  by  40  feet  by  7  feet,  '75,  ii, 
91,93,638;  '77,  746;  or  by  7  movable  dams,  with  lucks,  between  month  and 
Brownstown;  thence  by  5  permanent  dams,  with  locks,  to  foot  of  Great  Falls; 
movable  dams,  with  navigable  pass  250  feet  wide ;  all  locks  280  feet  by  50  feet 
by  7  feet,  '77,  747. 
Private  and  Corporate  IFork* 

In  1832  the  James  and  Kanawha  River  Canal  Company  was  formed,  '71, 625, 635,  at 
which  time  the  Kanawha  River  was  a  part  of  their  property.  In  1858  the  Ka- 
nawha board  was  created  for  the  improvement  of  Kanawha  River  from  month 
to  Loup  Creek  Shoals,  subject  to  instructions  of  the  James  and  Kanawha  River 
Canal  Company.  In  1869  the  legislature  of  West  Virginia  annulled  all  rights 
of  the  canal  company  to  Kanawha  River  andplaced  it  entirely  under  control  of 
Kanawha  board.  In  1875  the  State  of  West  Virginia  transferred  to  the  United 
States  all  rights,  &c.,  on  Kanawha  River  and  its  tributaries  to  mouth  of  How- 
ard and  Anthony  Creeks,  '77,  807,813.  (See  Legislation.)  Work  done  by  Ka- 
nawha board,  '73,  839;  '75,  ii,  89;  '76,  ii,  161;  '77,  303. 
Projects* 

By  W.  R.  Hutton,  1871,  improvement  of  river  from  mouth  to  Lyken's  Shoals,  85  miles 
(as  part  of  third  division  *'  Central  route''  of  transportation  routes  to  seaboard), 
to  a  low-water  depth  of  7  feet  by  sluice-dams ;  grading  the  river,  with  openings 
100  feet  by  7  feet ;  aiding  low-water  discharge  by  reservoir  on  Meadow  Creek, 
'71,  627,642;  estimated  cost,  $973,900,  '71,  (§7,642,650. 

By  E.  Lorraine,  1872,  improvement  from  mouth  to  Great  Falls,  to  7  feet  depth  at  low- 
water,  as  follows :  From  mouth  to  foot  of  Paint  Creek  Shoals  by  timber  crib, 
low- water  dams,  provided  with  sluice-openings  120  feet  by  6^  feet,  and  arranged 
to  grade  surface  of  river  to  slope  of  2  feet  per  mile;  low- water  discharge  of 
river  to  be  increased  by  reservoirs;  from  foot  of  Paint  Creek  Shoals  to  Great  Falls 
by  slack-water  navigation,  obtained  by  4  locks  and  dams,  locks  240  feet  by  40 
feet, '73,  836,840;  '75,  ii,  91,93,638;  '77,746;  '79,550.  Adoption  of,  recom- 
mended by  Major  Craighill,  '73,  836;  estimated  cost.  |1,979,172,  '73,  836,841: 
'74,  ii,  101.  Revised  by  A.  M.  Scott,  1875,  increasing  dimensions  of  locks  to  280 
feet  by  50  feet,  '77,  745;  estimated  cost,  |2,350,000,  *77,  746. 

By  Maj.  W.  £.  Merrill,  1873,  proposes  a  lock  and  dam  at  foot  of  Paint  Creek  Shoals, 
lock  225  feet  by  50  feet,  13  feet  lift ;  indorses  the  project  for  improvement  above 
Paint  Creek  Shoals  by  locks  and  dams,  '73,  508. 

By  Maj.  W,  E.  Merrill,  1874,  for  temporary  improvement  of  river  below  Paint  Creek 
Sboals  by  construction  of  riprap  dams ;  removing  obstructions,  in  connection 
with  dredging  by  the  Kanawha  ooard ;  work  to  be  done  by  hired  labor  largely, 
'73,  59, 506. 

By  MaJ.  W.  P.  Craighill,  1875,  for  improvement  from  month  to  Great  Falls,  94.2  miles, 
to  a  low-water  dejpth  of  7  feet :  Ist,  by  a  system  of  locks  with  permanent  dams; 
2d,  by  a  system  oi  locks  with  movable  dams ;  3d,  by  a  combination  of  the  two. 
By  the  first  plan  9  or  12  locks  and  dams  would  be  required,  with  an  aggregate 
lift  of  108  feet ;  locks  from  285  feet  to  300  feet  long  and  from  48  feet  to  50  feet 
wide;  estimated  cost,  |2,739,440  to  $3,077,113.  If  movable  dams  are  used  the 
lift  should  be  limited  to  8  feet.  By  the  third  or  a  combination  of  permanent  and 
movable  dams  the  arrangement  would  be  as  fallows :  9  movable  dams  between 
mouth  and  Paint  Creek  Shoals  and  3  permanent  dams  between  Paint  Creek  and 
foot  of  fiidls;  estimated  cost,  |4,071,2i6.  Movable  dams  provided  with  a  navi- 
gable pass  of  firom  250  feet  to  300  feet  and  closed  with  the  Chanoine  wicket ;  the 
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first  dam  built  to  be  movable  and  located  at  or  near  Btownstown,  '75, 1,  89,  ii, 
90, 95.  Board  of  Ennneere  ( 1875)  recommended  adoption  of  movable  dams  (rom 
month  to  Paint  Creek  and  permanent  dams  above  that  point,  unless  it  be  heie- 
after  deemed  best  to  make  the  whole,  or  part,  movable ;  estimated  cost,  $4,152,500. 
Further,  recommended  dimensions  suggested  bv  Migor  CraighilL  together  with 
the  adoption  of  Chanoine  wicket  (see  Board  of  Engineers),  '75,  i,  ^,  ii,  90,96; 
'76^  ii,  158,163,164;  '77,  303,676.  Objections  to  movable  dams  oonsiderod, 
'77,  745k  Dimensions  of  locks  and  dams  in  progresSi  '79*  547. 
SnrveTS. 

1838.  By  E.  Ellet,  '71,  625,636;  '77,  743,749. 

1856.  By  J.  A,  Byers,  '76,  ii,  163;  '77,  743,749. 

1873.  By  A.  M.  Scott,  '74,  i,  485;  '76i  ii,  163. 

1874.  By  A.  M.  Scott,  '75,  ii,  634. 

1875-76.  By  A.  M.  Scott,  to  determine  exact  location  of  locks  and  dams  recom- 
mended by  Board  of  Engineers,  1874,  '76»  u,  154, 157, 163 ;  '77,  S96, 303, 676. 

1876-77.  To  determine  effects  of  freshets  in  New  River  on  regimen  of  Kanawha,  '77, 
61, 296, 303.    Profile  of  river  from  month  to  Great  Falls,  '76,  ii,  164. 

1877-78.  To  determine  location  of  lock  and  dam  sites,  '78,  473. 

1878-79.  Completion  below  Charleston,  '79,  554. 

tL.  Y.  S] 
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1876 •7,300,  '77,  94,663,665. 

1878 18,000,  '78,  108,810,813. 

1879 18,000,  '79,  145,1347. 

€oniBierce« 

Probable  commerce  of  river,  '75,  i,  743.    Present  navigation  limited  to  high-water^ 
'75,  i,  744.    Commerce  of  1877  passing  lock  of  Little  Kanawha  Navigation  Com- 
pany, '77,  664. 
Contracts* 

1877.  Made  for  removal  of  rock  at  Beaver  Rocks  and  Nailor  Bend,  '77,  663. 
Enirineerfl. 
Chief  of  Enginekrs. 

Reports,  '75,  i,  73;  '77,  94;  '78»  107;  '79,  146. 
Engineer  in  Charge. 
Maj.  W.  E.  Merrill,  1875-'—,  '75,  i,  73.    Reports.  '75,  i,  740 ;  '77,  663 ;  '78»  806, 813 ; 
'79,  1346. 

J.  E.  Carpenter,  '75,  i,  740.    Report,  '75,  i,  742. 
J.  E.  Bell,  '77,  663.    Report,  '78,  807. 
W.  E.  Strong,  '79, 1346. 
Estimates* 
MaJ.  W.  £.  Merrill,  1875,  for  improvement  from  Spring  Creek  to  Bulltown,by  slack- 
water  navigation,  12  locks  and  dams,  $758,400,  '75,  i,  740;  '77,  665;  will  be 
largely  increased  if  rock  foundations  are  not  fonnd,  '75,  i,  742 ;  same  work  esti- 
mated by  Assistant  Carpenter  at  f480,000,  '75,  i,  744 ;  considered  too  low  by 
Migor  Merrill,  '75,  i,  740.    For  temporary  improvement  by  removal  of  rocks  and 
obstructions,  $7,300.  '75,  i,  742. 
M%jor  Merrill,  1878,  for  lock  and  dam  at  Bnming  Springs,  |84,200,  '78^  813.    Cause 
of  increase  from  estimate  of  1875,  '78^  813;  '79, 145, 1347. 
Financial  Statements. 

'77,  94,665;  '78,  108,810;  '79,  145,1347. 
Operations* 
ld76-'77.  Temporary  improvement  by  removal  of  rocks,  sand,  gravel,  and  other  ob- 
structions by  hired  labor,  '77,  664. 
1877-*78.  Removal  of  rocks  by  contract,  '78,  107, 808.    Construction  of  wing-dams 

and  removal  of  obstructions  by  hired  labor,  "78, 108, 808. 
1878-^9.  Removal  of  rocks  and  obstructious  and  construction  of  wing-dams  by  hired 
labor,  '79,  145, 1346. 

Pliysicai  Characteristics. 

Description  of  river,  '75,  i,  742, 744 ;  '78,  806.    Falls  of,  '75,  i,  740, 744, 745.    High- 
water  on,  '75,  i,  744.    Discharge  of^  '75,  i,  745.    Area  of  waternihed,  '78, 806. 
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PiiTate  and  Corporate  Work* 

Little  Kanawha  Navigation  Company  began  in  1867  and  completed  in  1874  the  slacks 
water  navigation  to  depth  oi  4  feet  £om  month  to  Spring  Creek,  43  miles,  by  4 
locks  and  £uns;  locks  143  feet  by  23  feet,  '75,  i,  740,744;  '77,  664. 
Projects* 

Major  Merrill,  1875,  for  temporary  improvement  by  removal  of  rocks  and  other  ob- 
stmotions,  '75,  i,  742, 744 ;  '77, 663, 665.  For  permanent  improvement,  to  depth 
of  4  feet,  from  head  of  present  slack-water  navigation,  Spring  Creek  to  Bull- 
town.  87f  miles,  by  slack- water  navigation,  12  locks  and  dams;  locks  143  feet  by 
23  feet,  with  an  average  lift  of  12|  feet,  '75,  i,  740;  '77,  664;  '78,  813.  First 
dam  and  lock  proposed  at  Burning  Springs,  '78^  813. 
Svinreys. 

1874.  From  Bulltown  to  mouth,  '75,  i,  73,740,742. 
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Commerce. 

Justification  of  improvement,  '79,  1455. 
Statistics,  '79,  1459. 
Eagineers* 
Chief  of  Engineers. 

Report*,  '78,  109;  '79.  148,149. 
Engineer  in  Charge. 

Maj.  J.  A.  Smith.    Beport,  '79,  1455. 
Assistant. 

J.  Worrall,  C.  E.,  '79, 1465. 
Estimates.    (See  Plans. ) 
Pli^sical  Characteristics. 

Description,  '79, 1456-1460.    Reclamation  of  lands,  '79,  1457. 
Plans. 
By  J.  Worrall.  1867,  for  slack-water  navigation,  by  means  of  locks  and  dams,  from 
mouth  to  Momence,  47.5  miles ;  locks  100  feet  by  17  feet  by  5  feet :  estimated 
cost,  1950,000,  '79,  1456. 
By  Mio<^^  Smith,  1879,  for  improvement  in  Indiana  by  widening,  deepeningi  and 
stndghteniDg  for  about  150  miles ;  estimated  cost,  $150,000,  '79,  lAb8, 
Private  and  Corporate  IFork. 
1847.  The  Kankakee  Company  connected  the  Illinois  and  Michigan  Canals  and  com- 

Sleted  21  miles  of  slack-water  navigation,  '79,  1455,1456.    Canal-feeder  and 
am  constructed  by  the  State  of  Illinois,  '79,  1455. 
Surveys. 

1867.  By  J.  Worrall,  '79,  1455. 

1878-79.  Examination  completed  by  Migor  Smith,  '78^  109;  '79,  148,155. 

1879.  Survey  by  Major  Smith,  "79,  149. 


KANSAS  BITEBt,  KANS.— Examination  of. 

Commerce. 

Justification  of  improvement,  '79,  1092,1093. 
Statistics,  '79, 1092-1094. 
Enylneers. 
Chief  of  Engineers. 

Reports,  '78»  93;  '79.  127. 
Engineer  in  Charge. 

Mig.  C.  B.  Suter.    Beport,  '79,  1089. 

A  RKIRTANT 

J.  D.  McEown.    Beport,  '79, 1089. 
Estimates.    (See  Plans. ) 
Pli^slcal  Characteristics. 

Description,  >79,  1089-1091.    Obstructions,  artificial  and  natural,  '79,  1089-1091. 
Discharge  of  river,  '79, 1092. 
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KAlf 0A8  WrnESB,  KA]V0.-<totIira6<L 

Plans. 

By  J.  D.  HcKowny  1879,  for  improvement  of  riTor  from  mouth  to  Topeka  to  Iott- 
water  depth  of  4^  feet :  from  Topeka  to  Junotion  City  to  low-water  depth  of^ 
feet  by  conBtraction  of  wing-dams  and  the  removal  of  obstructions ;  estimated 
cost,  $450,000,  '79, 1092.  Becommendation  reserved  by  Major  Suter  until  deter- 
mined by  a  detailed  survey,  '79, 1089. 
Surveys. 

1878.  Examination  from  mouth  to  Junction  City,  Kans..  ordered.  '78,  93.    Com- 
pleted in  1879  by  J.  D.  McKown,  '79, 1^,  im. 


KASKJlSKIA  bend.— (See  MissiesiPPi  Bivsr  between  Fauls  of  St. 

Anthony  and  Cairo.) 


KENNEBEC  BITEBt,  IdE.— Improvement  of. 


Appropriations. 


1828 

1830 

1832 

1852 

1866 , 

1867 

1869  (aUotted) 

1870 

1871 

1872 

1873 

1874 

1875 


t4,000^ 

3  500  I 

5*000  Vee,  iii,  28. 

2, 600  Act  of  July  3,  1832. 

6, 000  J 

20, 000,  '67,  490. 
30, 000,  '67,  490. 
14, 850.    Act  of  April  10,  1869. 
15,000, '70,  81. 
1.5, 000,  '71.  90. 

8, 000,  '72,  89. 
12, 000,  '73.  98, 1064. 
12,000,  '74.1,108. 
15, 000,  '75,  i,  115. 


Total  to  1879 «162,950. 

Transferred  from  allotment  for  Saco  River,  Maine,  ^322.34,  '71,  843.    Statement  of 
appropriations,  '71,  842;  '72.  930;  '73,  1063;  '76,  i,  158;  '77, 162;  '78, 195. 
Gommerce. 

Justification  of  improvement,  '67,  491, 495,  496 ;  '69,  456,  457.    Increase  of,  '68. 858. 

Statistics,  '67.  490,  495;  '68,  853,  857;  '69,  456;  '70,  501;  '77, 162;  '78»  196. 
Contracto. 


Tear. 


ise? 

1868 
1871 
1871 
1872 
1872 
3873 
1874 
1874 


Comtraetor. 


Angastns  R.  Wright 

do 

do 

do 

George  W.  Townaend 

Aagustus  R.  Wright 

Edonard  M.  Le  Prohon 

Edoaard  M.  Le  Prohon  A  Co. 
laaac  Hamilton , 


Ckmtraot  f or— 


Dredging,  at  40  cent-s  per  cable  yard 

Dredging,  at  50  cente  per  cnbio  yard 

Removing  rock,  at  $30  per  cubic  yard 

Dredging,  at  50  centa  per  cable  yard 

Removal  of  rock 

Removal  of  rock,  at  $33.60  per  cable  yard. 
Removal  of  rock,  at  $15  per  cable  yard 


Befeienoes. 


'67,400,492. 

'68,  852, 854. 

'71,843,844. 

'71,843,844. 

'72  93L 

'72',  931;   '73,10*3. 

'7*1,  1064. 

'75,  ii,  392. 

'76,  M,  aos. 


Abstracts  of  bids,  '67,  491;  '68,  854;  '71,  844;  '75,  ii,  393. 
Abstracts  of  contracts,  '67,  492 ;  '68,  854 ;  '71,  844 ;  '75,  ii,  393. 
Defense. 
United  States  arsenal  at  Angasta,  '67,  496.    Importance  of  improYement  to  the 
United  States  in  case  of  war,  '67,  490,  496.    Fort  Popham  at  tiie  montli  of  tlie 
Kennebec,  '67,  490,  495. 
Docnments.    (Not  published  in  reports.) 

H.  Doc.  91,  39th  Cong.,  2d  Sess.    Survey  of  Kennebec  and  Penobscot  BiverS|  '67.  t7. 
£n§rtneer8. 
Chief  ok  Engineers. 
Reports,  '66,  i,  7,  u,  40,  iii,  28;  '67,  17,  49;  '68,  71 ;  '69,  62;  '70,  80;  '71,  8Jj 
'72,  89;  '73,  97;  '74,  i,  107;  '75,  i,  115;  '76,  i,  40;  '77,  34;  '78,  88. 


HIYEBS  AKD  HABBOBS. 
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KIilOnBBEC  ttIT£R,  ME.— Continoedi 

Engineers — Continiied. 
Engineers  in  Chasoe. 
Col.  8.  H.  Long,  1837,  '67,  494. 
Col.  J.  D.  Graham,  1864^06.    Beport,  '66,  i,  36. 
Maj.  B.  S.  Alexander.  1666,  *66,  ii,  40 ;  *67,  493. 

Lient.  Col.  George  Thorn,  1866-^--.    Beports,  '67,  488,  490,  492;  '68^  852,  856; 
*69,  455:  '70,  500,  506;  '71,  842:  '72,  930;  ^73,  1063;  '74,  ii,  303;  '75,  ii,  392; 
'76,  i,  158;  '77,  162;  '78,  195. 
Esttinates. 
By  Lieut.  Col.  George  Thorn,  for  dredging  through  Shepard's  Point  Shoal,  $10,214.32. 
'67,  494.    For  increased  depth,  $17,503.50,  '67,  494.     For  dredging  channel 
through  all  the  shoals,  $50,000,  '67,  490.    To  excavate  a  channel  through  Hink- 
ley's  and  Brown's  Island  tihoals,  $3,000,  '67,  489.    Modified  estimate  for  com- 
pletion of  work  from  Gardiner  to  Augusta,  $80,000,  '68^  852,  857. 
By  Lieut.  Col.  George  Thorn,  for  improvement  of  river  between  Bichmond  and  Gardi- 
ner, $12,976.30,^71, 844.    For  the  removal  of  two  ledges  of  rock  below  Bichmond, 
$13,500,  '72,  932.    For  the  removal  of  Half-tide  Bock  and  Ledge  No.  2,  etc., 
$30,603.60,  '73,  1064.    For  the  removal  of  ledges  3,  4,  and  5  and  Dry  Bock, 
$40,500,  '74,  ii,  303. 

Ftoanclal  Statenento. 

'68»  71,  853;  '69.  455;  '70,  80,  81,  600;  '71,  90,  843;  '72,  89,  930;  '73,  98,  1064; 
'74,  i,  108,  ii,  304;  '75,  i,  115,  u,  392;  '76, 1,  40,  158;  '77,  35, 163;  '78»  38, 196. 
Operations- 


Tear. 


1887 

1889 

ISfl^TO 
1870-71 

1871- '72 
1873- *73 
1873- T4 
1874-76 
187^78 
1876- '77 
1877-78 


Bemarks. 


30  bowlders  remored . 
60  bowlders  removed. 
do 


50  bowlders  lemored ;  UTehimikeg  Bock  remored. 


BemoTid  of  Half-tide  Bock 

Bemoyal  of  3  ledges  of  rock 

325  cabic  yards  rook  removed ;  work  nnaatlaflKStory. 

805  cubic  yards  rock  remoyed 

545  cubic  yards  rook  removed 


Dredging. 


€kib.yd9. 

88,528 
22,039 
80,872 
12,510 

28,488 
7,7M 


Beferences. 


'68,858. 
'69,455. 
»70,  500. 
70,  508;    '71,  842; 

'72,88,931. 
'72, 93L 
'73, 1084. 
'74,  it,  809. 
'76,  ii,  892. 
76, 1 40, 158. 
'77,85^182. 
'78,88. 


Plijrsical  Characteristics* 

High  and  low  water,  '67,  493^    Bed  of  liver  oomposed  of  saiid  and  gravel,  '67,  493. 
Bapid  rise  of  river,  '70,  501. 
Plans. 

By  Col.  8.  H.  Long,  1837,  for  dredging  channel  through  Shepard's  Point  Shoal,  '67, 
494. 
PriTate  and  €orooraie  IFork. 

Dredging  by  city  oi  Augusta  in  1847|  '67,  494. 
Projects. 

By  Ma}.  B.  S.  Alexander,  for  dredging  a  new  channel  through  Shepard's  Point  Shoal, 
'67,  493. 

By  Lient.  Col.  George  Thorn,  for  a  new  channel  75  leet  wide  at  bottom  and  firom?  to 
8  feet  deep  through  all  ahoals ;  estimated  cost,  $50,000,  '67,  490.  Approved  by 
Chief  of  Engineers,  '68^  855.  To  increase  width  of  channel  to  100  feet;  esti- 
mated cost,  $80,000,  '68,  852,  857. 

By  Lieut.  Col.  George  Thorn,  1871,  for :  1st,  removal  of  Nehnmke^  Rock ;  2d,  the 
removal  of  a  ledge  and  bowlders  below  Gardiner ;  3d,  dredging  Upper  Sands 
Bar;  4th.  dredging  through  Swan  Island;  5th,  removing  ledge  from  cluumel 
near  Richmond;  estimated  cost,  $12,976,  '71,  843;  '72,  931. 

By  Lieut.  Col.  George  Thom,  for  the  removal  of  t^o  ledges  of  rock  below  Rich- 
mond; estimate  cost,  $13,000,  '72,  932.  For  the  removal  of  Half-tide  Rock, 
Ledge  No.  2,  and  sunken  ledse;  estimated  cost,  $30,603,  '73,  1064.  For  the 
removal  of  ledges  3, 4,  and  5  and  Dry  Rock ;  estimated  cost.  $40,500,  '74,  ii,  303; 
'76,  i,  15a 
Snrreys. 

Ordered,  '67,  17. 

1866-'6d.  Under  direction  of  lieutenant-Colonel  Thom,  from  Hallowell  to  Augusta, 
'67,488,494.    Report, '68^  85L 

1872.  Of  the  Narrows  below  Richmond,  '72,  932:  '73,  1064. 

[E.  A.  C] 
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KEIVMEBITNK  BITCB,  ME*— iBfFROYBXiQiT  of. 

Appropiiattons. 

1^ $5,000.    ActofMarch2. 

1831 1,175.    Act  of  March  2. 

1832 1,700.    Act  of  July  3.  . 

mn 10,300.    Actof  June28. 

1836 7.500.    ActofJuly2. 

1837 3,000.    Act  of  March  3. 

1838 8,000.    Actof  July  7. 

1852 7,500.    Act  of  August  30. 

1870 5,000,  '70,  82,  506. 

1871 5, 000, '71,  91. 

1876 5,000,  '76,  i,  41. 

1879 2,000,  '79,  47. 

Total  to  1879 $61,175. 

Statement  of  appropriations,  '71,  »>4;  '72,  937;  '73,  1077;  '75,  ii,  397;  '78,202; 
•79,  259.    No  further  appropriations  required,  '72,  91 ;  '73,  100. 

Commerce. 

Benefit  to  commerce,  '70,  82,  506;  '75,  ii,  433.    Obstructions  to  commerce,  '75^  ii, 

433. 
Statistics,  '75,  ii,  432;  '77,  166;  '78,  203;  '79,  260. 

Contracts. 


Tew. 


1870 
1871 
1877 


Contractor. 


A.  BlaUdeU  &J.8,  Bailey. 

Chai  lea  H.  Bragd<m 

G.  C.  Fobea  &  Co 


Contract  for— 


ayd$. 
Extending  east  pier. . 
Extending  west  pier. 
Dredging j    6,450 


i 

•a 

o 


II 


Beferen<^3. 


50centa 


;  '71,PS5. 
'71,  856. 
*77, 166. 


Abstracts  of  bids,  '71,  855-856 ;  '77, 167. 
Abstracts  of  contracts,  '71,  856;  '77,  167. 

Enfpineers. 

Chief  of  Engineers. 
Reports,  '66,  i,  7;  '70,  82:  '71,  91;  '72,  91;  '73,  100;  '75,  i,  115, 121:  '76,  i,41; 
'77,35;  '78,39;  '79,47. 
Engineers  in  Charge. 
Col.  J.  D.  Grabam,  1865.    Beport,  '66,  i,  37, 

Lieut.  Col.  George  Thorn,  187<P— .    Reports,  '70,  506 ;  '71,  854;  '72,  937;  '73>  1077; 
'75,  ii,  397,  432;  '76,  i,  161;.  '77,  165;  '78,  202;  '79,  25JJ. 

Sopbns  Haagensen,  1875,  '75,  ii,  432.    Report,  '75,  ii,  433. 
Estimates.    (See  Projects.) 

Financial  Statements. 

•70,  82,  506;  '71,  92,  855;  '72,  91,  938;  '73,  100,  1077;  '77,  36,  166;  '78,  40,  203; 
'79.  47,  260. 

Operations. 


Pier  extension. 

Catoh-sancL 

Crib- 

l^redg. 
ing. 

Bemarks. 

Tear. 

• 

1 

1 

1 

Beferences. 

1853 

L.ft. 
600 
168 

L.fL 
200 

L.fL 
160 

L.fL 
160 

L.ft. 
800 

0.  ydt. 

'76.1,161:   '78,202 

1870-71 

XteiMliTB . 

'71.856. 

1871- '72 

166^ 

.•••GO  •••••.•••••■••• 

'72,  01, 038. 

1877-78 

6^450 

....do  ............... 

'78, 40. 

Physical  Characteristics* 

Of  channel,  '75,11,433. 


RIVERS  AND  HARBORS.  271 

KENNEBUHTK  BIVEB,  ME,— Contiiiaed. 

Projects. 

By  Lieutenant-ColoueL  Thorn,  for  the  constrnction  of  two  stone  piers  as  wings  to 
thosA  already  built,  at  an  estimated  cost  of  |10,000,  '70,  506;  '71,  854.  For 
dredging:  at  Mitchell's  Point  and  the  Wading  Place,  at  an  estimated  cost  of 
$5,0(H),  *75,  ii,  434.  For  dredging,  rook  excavation,  and  repairs,  to  cost  (6,000, 
•78,203;  '79.260. 

Surveys. 

1874.  By  Sophus  Haagensen.    Report,  '75,  ii,  433. 

187d»  Under  the  direction  of  Lientenant-Colonel  Thorn,  '78,  203, 


KENOSHA  (Sonthpoit)  HARBOR,  IVIS.—lMPBoyEBiENT  of. 


'66,  iii,3.5. 


Appropiiationflu 

1H44 $12,500  00,^ 

1845 15,000  00, 

1852 f. 10,000  00, 

1866 75,461  41J 

1869  (allotted) 5, 346  00,  '69,  27. 

1870 10,000  00,  '70,36. 

1871 10,000  00, '71,35. 

1872 10,000  00, '72,  33. 

l'^74 10,000  00,  '74,  i,  40. 

1875 15,000  00, '75,  i,  45,  164. 

1876 8,000  00, '76,  i,  98,  142. 

1878 8,000  00,  '78.  117. 

1879 5,000  00,  '79.  156. 

Total  to  1879 $194, 307  41. 

List  of  appropriations,  '79,  1529. 

€oiiiiiierce. 

Importance  as  a  harbor  of  refag^e,  '76,  ii,  393.  Justification  of  improTement,  '68, 
109;  '76,  ii,  396:  '79.  1531.  Commercial  importance  of  Kenosha,  '67,  83:  '72, 
128;  '73,  212.    Railroad  interesto,  '73,  212 ;  '76.  ii,  396. 

Statistics,  '66^  iv,  118, 121;  '67,  84:  '72,  128;  '73,  212:  '74, 1, 154;  '77, 876;  '78, 
1169;  '79.  1531. 

CoBtracts. 


nimg 
128.— 1872;  F.  M.  Knapp,  materials  and  labor,  '73,  211 ;  '76,  ii,  395.— 1874.  F. 
M.  Knapp,  materials  and  labor,  '75,  1,  215;  '76,  ii,  395. — 1875.  Albert  Conro, 
dredging  per  cnbio  yard,  20  cents,  '75,  ii  215.  Knapp  &  Gillen,  materials  and 
labor,  '75, 1,  216. — 1878.  With  Chicago  Dredging  and  Dock  Company,  for  pier 
extension   '79  1530 

Abstracts  of  bids,  '66,  iv,  120;  '75,  i,  215,  216;  '79,  1531. 

Abstracts  of  contracts,  '66^  Iv,  120;  '67,  58,  85;  '68, 109. 

Engtneers. 

Chief  of  Engineers. 
Reports,  '66,  i,  5,  iii,  11;  '67,  22;  '68,  31;  '69,  27;  '70. 36;  '71, 34 :  '72,  33;  '73, 
34:  '74.  i.  40;  '75.  i,  44;  '76,  i,  97;  '77,  102;  '78,  117:  '79,  1516.    Report  of 
Col.  J.  J.  Abert,  Corps  of  Topographical  Engineers,  1854,  '76^  ii,  394. 
Board  of  Engineers. 
Report  of  a  Board  of  Engineers  in  1854,  referred  to.    Difference  of  opinion  be- 
tween board  and  Miigor  Graham  as  to  the  dredging  within  river  '76,  li,  394. 
Engineers  in  Charge. 
MaJ.  J.  D.  Graham,  18oi>-'57.    Report,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  1st  Sess., 

page  61. 
Maj.  J.  B.  Wheeler,  1866-'e9.    Reports,  '66,  iv,  118 ;  '67,  83 ;  '68,  108. 
Maj.  D.  C.  Houston,  1870-'—.    Report*,  '70,  95;  '71, 116;  '72,  127;  '73,  211;  '74, 
i,  153;  '75,  i,  214;  '76,  ii,  393;  '77,  873;  '78. 1168;  '79,  1529. 

Aflfll  ST  A  ^TS 

Capt.  b.  P.  Heap,  1866-'69.    Reports,  '67,  83 ;  '68, 108. 

Mr.  WilUamH.  Hoarding,  '72,  iS7;  '73,211;  '74,  i,  153;  '77,874;  '78,1168;  '79, 
1530. 
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KENOSHA  (Soathport)  HABBOB,  WIS*— Continued. 

Estimates*    (See  also  Plans  and  Projects.) 

By  Board  of  Engineers,  1854,  estimate  of  already-approved  plans  will  cover  expendi- 
tures nnder  Major  Graham's  plans,  '76,  ii,  394. 

By  M^jor  Graham,  1857,  additional  for  completion,  $58,047.24,  8.  Ex.  Doc.  No.  42, 
35th  Cong.,  let  Sess.,  ptates  61, 175,  $75,461.41,  '66,  i.  5. 

By  M^jor  Wheeler,  1866,  dredging  in  channel  and  extension  of  piers,  $55,150.42,  '66, 
iv,  118,119. 

By  Capt.  D.  P.  Heap,  1867,  pier  extension,  $47,905.74,  '67,  84. 

By  Major  Wheeler,  1867,  repairs  and  dredging,  $55,000,  '67,  22, 23 ;  '68,  31 ;  '69, 27. 

By  Capt.  D.  P.  Heap,  1868,  repairs  and  pier  extension,  $70,000,  '68, 109. 

By  MaJ.  D.  C.  Houston,  1870,  repairs  to  superstmcture  and  dredging,  $45,000;  addi- 
tional for  extending  each  pier  224  feet,  $95,000,  '70,  96. 

1872.  For  dredging  in  1873-74,  $15,000,  '72,  128;  '73,  212. 

1874.  Pier  extension,  repairs,  and  dredgine,  $30,000,  '74,  i,  155. 

1877.  For  completion  of  existing  project,  $80,000 ;  this  amount  provides  for  probable 
pier  extension  for  20  years,  but  does  not  include  any  repairs  which  may  be 
necessary  in  the  mean  time,  '77,  874.  Hie  original  estimate  probably  is  the  ap- 
propriation of  1866  increased  by  the  estimate  of  1868,  viz,  $14^461.41,  '74,  i,  155. 
For  completion  of  existing  project,  $67,000,  '79, 156.  For  maintenance  of  har- 
bor an  annual  sum  of  $8,000,  '79,  1530. 
Financial  Statements* 

'66,  It,  118;  '67,23;  '68,31;  '69,28;  '70,36,96;  '71,35;  '72,33.128;  '7^34,212; 
•74,  i, 40, 155;  '75,  i, 45, 215;.  '76,  i,98,U,393;  '77,  102,874:  '78, 117,1168;  '79, 
156, 1531. 
Operations* 


North  pier. 

South  pier. 

Dredg- 
ing. 

Kemarka. 

Tear. 

1 
1 

L./t 

1 
1 

M 

1 

L,/t. 

i 

L./1. 

1 

s 

L,/t. 

BeferBDces. 

1864- *&6 

Probable  dredging  in  front  of  piers 

and  repairs  of  old  work. 
1867.  North  pier  970  feet  long,  south 

pier  800  feet  long. 

'76,11,80*. 

1806- '87 

852 

852 

40,050 
68»420 

'67^22, 86;  '?6,ii,8»l; 

>79, 15881 
'66.  81. 100:  '76,  ii. 

1807- *08 

192 

1868- '00 

m 

Displaced  crib  joined  to  main  pier 
by  pile-work. 

Sna  crib  of  north  pier  remoTed  by 
storm. 

552  linear  feet  old  superatmctiire 
south  pier  replaced;  repairs. 

Cribs  refilled;   displaced  ctib  pro- 
tected. 

north  pier  replaced. 

304. 
'69,27.28; '76,11394. 

180»-*70 

'70.86.96: '76.11.394, 

1870- *71 

50 

'"'io' 

60 

652 

100 

412 

60 
430 

»71,  84,  85,  116;  '76, 

1(305. 
'72,  83.  128:   '76,  ii, 

1871-72 

1872- '73 

aOSu 
'73,  84,  211;    'TIS,  ii, 

1873- '74 

395. 
'74.  i.  40. 158. 

1874- '75 

4M  linear  feet  saperstniotare  on 

north  pier  replaced. 
(Thannel  drMired  .rrr.,.^.. .......... 

'75,1,44,214. 

'76,t97,ii.386. 
'77. 102. 873- 

1875- '76 

1876- '77 

100 

Renairsof  nitfra. 

1877-  '78 

9,919 

'78. 117. 1168L 

1878- '79 

100 

*  * 

Total  length  of  north  pier,  1,450  feet : 
total  length  of  sovthpier,  1,306  feet 

'79.  156l  1580. 

History  of  operations  to  1875,  '76,  ii,393;  to  1879,  '79,  1589. 

1867.  Crib  lost  after  hayins  been  paid  for,  '74,  i,  155. 

Iti71.  One  crib  broken  and  lost,  '74,  i,  155;  '75,  i,  214.    Theao  accidents  assomed 

to  be  due  to  the  manner  in  wfaicli  the  cribs  were  bolted,  '76,  ii.  395. 
1872.  Length  of  channel  between  piers,  1,200  linear  feet ;  width,  160  feet ;  average 

depth,  9^  feet  below  mean  lake  level,  '72, 128.    Abstraots  of  mateiiala  oaed  and 

work  done,  '67,  m,S6;  '68,  109;  '72,  128. 
Pbysical  Characteristics. 
General,  of  Pike  Creek,  '76^  ii,  393.    Little  or  no  current  or  scouring  force  in  liver, 

'72,  128;  '76,  ii,  393.    Character  of  lake  bed  unfavorable  to  the  proper  settle- 

ment  of  cribs,  '73,  211.    Advance  of  shore  Une,  '76^  ii,  394 ;  '77,  874. 
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KENO0HA  {Mmam»mt)  HAlTBaB,  Wn«-€ontinaed. 

Plans. 

By  Captain  Heap,  1867,  on  completion  of  the  pfojeot  of  1866,  to  further  extend  the 
piers  224  Unear  feet  eaoh,  '67,  83 ;  '68^  109. 
PiiTate  Bn^  Corporate  Work. 

In  1852,  '76,  ii,  394.    Dredging  in  channel  in  1873-74,  '74,  i,  154.    Docking,  '77, 
875.    146  feet  of  sonth  pier  built  by  oitijiens,  '79,  1530. 
Frojeets.    (See  alcto  Estimates.) 

By  Board  of  Engineers,  '76^  ii,  SH94. 

By  Hidor  Gralumi,  1857,  extension  of  piers  and  sand  barrier,  with  dredging  in  chan- 
nel and  basins  to  give  required  capacity  f6r  a  harbor  of  refnge,  S.  Ex.  Doo. 
No.  42,  35th  Cong.,  1st  Bess.,  page  175. 

By  Mi^or  Wheeler,  l&6,pier  extension  and  dredging  to  12  feet,  '66^  iv,  118;  '67, 83. 

1870.  Dredging  in  channel,  '72,  1^. 

1873.  Pier  extension  and  dredging  to  16  feet,  '73,  34,  212. 

Becretanr  of  War. 

1854-'55.  Plan  of  Board  of  Engineers  conditionally  approved,  '76,  ii,  394. 
Sorveys. 

1855.  By  M^or  Graham.    See  Map,  '66,  i,  No  6. 

1857.  Directed  by  Mf^or  Graham,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  1st  Sess.,  page  61. 
1867.  Directed  by  M%j.  J.  B.  Wheeler,  '78,  1529. 

1877.  Directed  by  Mi^or  Hooston  and  made  by  Assistant  Heardingy  '77, 874.    Sound- 
ings taken,  1878.  '78, 1168. 
Maps. 
'66^1,  No.  6;  '78,1168. 


KEIVT  m«A1VD  IV ARROWS,  MB.— (See  Chester  Riybr.) 


KJBlf TUCKT  RIVER  AlVB  ITS  TRIBUTARIES,  KT.— Improve- 

MENTOF  (INCLUDINQ  NORTH  FORK,  BOONE  FORK,  MIDDLE  FORK,  TROUBLESOME 

Creek,  and  SovrrH  Fork). 

Appropriations. 

1879 $100,000, '79,  146. 

CoHuneree. 

Justification  of  improvement,  '79,  1400, 1401, 1403, 1405, 1406.    Mineral  and  timber 
resources  tributary  to  river,  '79,  1401-1405. 

Chief  of  Engineers. 

Reports,  '78,  109 ;  '79,  146, 147. 
Engineer  in  Charge. 

Mi^.  W.  E.  MerriU.    Report,  '79,  1398. 
Assistant. 

R.  H.  Fitzhugh.    Report,  '79,  1399,  1407. 

Efttimates* 


1879 
1879 


1879 
1879 


By- 


M%)or  Kerrin. 


..do 

.do 

,.do 

.do 


Fop— 


Repairs  of  old  and  conBtmction  of  new  locks 
and  dams. 

Slaok-vater  system  on  North  Fork 

ImpTOTement  of  channel  North  Pork 

Slack-water  system  on  Middle  Fork 

Slack- water  system  on  Sonth  Fork 


$1,074,402 

1,888,000 

10,000 

786^000 

968,000 


'79, 1890, 1401. 14U. 

'79,1800,1401,1411. 
'79,1399,1401,1411. 
'79,1399,1401,1411. 
'79,1399,1401,1411. 


Tables  of  estimates,  by  R.  H.  Fitzhugh,  '79,  1411-1421. 
Pliysical  Cbaracteiistics. 

Description,  '79,  1398-1408.    Mineral,  timber,  and  stone  resources  tributary  to  river, 
'79,  1401-1403.    Tables  of  distances  and  elevations,  '79,  1411-1421. 
Plans. 
1879.  By  M%|or  Merrill,  (1)  for  slack-water  naviffatiou  on  Kentucky  River  from 
mouth  to  Three  Forks,  a  distance  of  258  miles,  oy  repairs  of  old  locks  and  dams 
and  construction  of  12  new  locks  and  dams ;  estimated  cost,  $1,074,402.    (2)  For 
slack- water  navigation  on  North  Fork,  121  miles,  14  looks  and  dams,  with  an 
18  E  N 
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Plans — Continned. 

avera^  lift  of  14.5  feet  per  lock ;  estimated  cost,  $1,386,000 ;  and  for  lemovalof 
old  mill  dams  and  ot^er  obstractions  to  a  point  44  nules  above  Leatherwood 
Creek;  eetimated  cost,  $10,000.  (3)  ForslacK-water  navigation  m  Middle  Fork 
for  a  distance  of  68  miles,  13  locks  and  dams,  with  an  average  lift  of  13  feet; 
estimated  cost,  $786,000.  (4)  For  slack-water  navigation  a  distance  of  69  miles 
np  Sonth  Fork,  14  locks  and  dams,  with  an  average  lift  of  15  feet ;  Cbtimated 
cost,  $968,000.  *79, 1399. 
By  R.  H.  Fitznagn,  for  repairs  and  constraotion  of  looks  and  dams  on  the  Kentacky 
and  tribatanes,  '79,  1400, 1406, 1421. 

Private  and  Corporate  Work. 
The  State  of  Kentacky  improved  the  lower  95  miles  of  river  by  means  of  5  locks 
and  dams,  now  in  a  dilapidated  condition,  *79, 146, 1398. 

Sarveys* 
1878-79.  By  R.  H.  Fitzhngh,  surveys  of  the  North  Fork,  Boone  Fork,  Troublesome 
Creek,  Middle  and  South  Forks,  and  the  main  stream,  *78,  109;  '79, 147,1398, 
1399, 1407. 


KEHTAITNEE  HABBOBf  WI8.-£xaminatiok  of. 

Chief  of  ENOnnesRS. 
Report,  '73,  36. 
Plans. 

For  pile  and  crib  piers  to  18  feet  water,  with  revetment  of  ''cut"  and  dredging 
100,000  cubic  yards,  at  estimated  cost  of  $200,000,  not  Justified  by  the  require- 
ments of  commerce,  '73,  258. 
Surveys. 

Previous  survey  by  United  States  Lake  Survey  in  1866,  '73,  259. 

Survey  ordered  by  act  of  March  3,  1873.    Made  under  direction  of  MaJ.  D.  C.  Hous- 
ton (report,  '73,  258),  by  John  Pierpont,  assistant  engineer.    Report,  '73, 256. 


KETPOBT  HABBOB9  IK.  J.— SUBVBT  of. 

Commerce. 

Statistics,  '73,  942. 
Enfpineers. 

Chief  of  Enoinebrs. 

Reporte,  '72,  80;  '73,  86. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  in  1872.    Report,  '73,  941. 
Assistants. 
J.  H.  Striedinger,  '73,  942. 
A.  Zoller,  '73,  942. 
A.  Doerflinger,  '73,  942. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 
The  bed  of  the  harbor  clay  and  fine  sand.    Maximum  velocity  of  tidal  current  0.50 
knots  per  hour.    Exposed  to  the  waves  during  northerly  gales,  '73,  941,94^ 
Plans. 
By  Lieut.  Col.  Newton,  in  1873,  for  dredgine  a  channel  200  feet  wide  by  4,700  feet  long 
by  8  feet  deep,  mean  low- water,  3,000  cubic  yards ;  estimated  cost,  |30,47£ 
'73,942. 
Surveys. 
1872-73.  Under  direction  of  Lieut.  Col.  Newton,  by  J.  H.  Striedinger,  A.  Zoller,  sod 
A.  Doerflinger.    Report,  '73,  941. 


KEY  HIHEST  TO  OUIiF  OF  MISXIGO.— Subtkt  or  channxl. 

Commerce. 

Benefit  to  commerce  of  improvement,  '68»  518. 
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Engineen* 

Chief  of  Enoinebbs. 

Report,  '68,  56. 
Engineer  in  Chaboe. 

Col.  J.  H.  Simpson.    Report,  '68»  517,  520. 

First  Lient.  W.  R.  Liyermore.    Report,  '68,  680. 
Esttmates. 
By  Col.  J.  H.  Simpson,  for  oonstruction  of  a  dredge  and  operating  same  four  years, 
$165,941,  '68, 56, 520.    For  two  dredges  and  operating  same  fon^  years,  ^17,272, 
'68,  56, 520. 
Physical  Cbaracteiistlcs. 

Description  of,  '68»  518,  521. 
Plans. 
By  Col.  J.  H.  Simpson,  for  channel  300  feet  wide,  18  feet  deep,  and  9,000  feet  long, 
•68,  56, 519. 
Surreyflu 
1851.  By  John  Rodgers,  '68,  521. 


I«A€  liA  BEIiI«E  HARBOBf  MIGH.—lMPRoyEMXNT  of. 

CommeTce. 

Benefits  of  improvement,  '66^  iv,  90. 
EniTineers. 

Chief  of  Engineebs. 

Report,  '66,  iu,  9,  34,iy,86. 
Engineer  in  Charge. 
M%j.  W.  F.  Raynolds,  186&-^67.    Reports,  '66,  iv,  85, 86, 90;  '67,  256. 
Estimates. 

1866.  By  M%i.  W.  F.  Raynolds,  for  permanent  completion,  |92,000,  '66,  iii,9,iv,85. 

1867.  By  M%j.  W.  F.  Raynolds,  for  increasing  depth  of  channel  and  extension  of 
piers  to  18  feet,  I25O2OOO,  '67,  256. 

Expenditures*    (See  Financial  Statements.) 

To  Angnst,  1866,  by  private  parties  in  improvement,  |68,100,  '66^  iv,  85. 
Financial  Statements* 

'66,  iii,  9, 35,  iv,  85.  ' 

Lei^siatlon* 
By  act  of  Conffress  July  3, 1866,  100,000  acres  of  land  granted  to  the  State  of  Mich- 
igan to  aid  in  construction  of  canal,  dimensions  to  be  at  least  100  feet  wide  at 
top  and  75  feet  wide  at  bottom,  and  carrying  at  least  12  feet  of  water,  '66,  i  v,  86. 
Physical  Gbaracteristics. 
Qeneral  characteristics  of  locality,  '66,  iii.  9,  iv.  85, 86.    Light  and  unstable  nature 
of  the  sand  to  be  excavated,  '66^  iii,  9,  iv,  85, 86. 
Plans. 
By  M%j.  W.  F.  Raynolds,  1866,  for  sheet-piling  and  dredging  in  canal  out,  '66^  iii,  9, 
iv,  86. 
Private  and  Corporate  Work* 
By  the  Lao  La  Belle  Harbor  Improvement  Company^  a  canal  111  feet  wide,  and  with 
a  minimum  depth  of  8^  feet,  excavated,  connecting  the  watorsof  Lake  Superior 
and  Lac  La  Belle,  and  2  piers,  covering  the  Lake  ^perior  entrance  of  the  canal, 
bnilt,  the  one  on  the  north  side  227  feet  long,  on  south  side  440  feet  long,  '66,  ii, 
9,  iv,  85.    Project  and  estimato  of  the  company's  engineer  for  completion  of  the 
work,  dredging  to  12  feet  in  cut  and  extension  of  the  north  pier  373  feet,  of  the 
south  pier  196  feet,  '66^  iv,  85.    Estimate,  additional,  for  completion,  (22,400, 
'66,  iv,  85. 

Snrweys* 

1866.  Examination  by  Mi^or  Raynolds,  '66,  iv,  85,  86. 


liA  CR089E  HARBOR  (Mississippi  River ),  WIS*— Improveiobkt  or. 

(See  Mississippi  River  between  Falls  of  St.  Ain'Hoinr  and  Cairo.) 
Appropriations* 


Lppropnanons* 

1878,  $12,500,  *7B,  98,  718}  '79, 1128. 
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Contracts. 

1878.  McDonald  Brothers,  oonstmction  of  dams  closing  Baitea^s  Clrate,  '79, 11^. 

Engineers. 

Chief  of  Engikeebs. 

Reports,  '78,  98 ;  '79,  130. 
Board  of  Engineeks. 
1877.  To  examine  and  report  on  eondition  of  channel,  canse  of  (Ganges,  and  to 
recommend  snch  works  as  may  be  necessary  to  restore  the  present  ohaimel; 
hoard  consider  that  the  present  condition  of  me  channel  is  better  than  in  times 
past,  that  tiie  changes  are  dne  to  olosisK  channel  east  of  Idnnesota  Island: 
recommend  the  closing  of  the  chntes  on  both  sides  of  Bates's  Island  and  the  pro- 
tection of  head  of  Grand  Island^  '78»  98,719,721. 
(Colonel  Macomb  and  Minors  Weitzel  and  Merrill.) 
Engineer  in  Charge. 
Maj.  F.  U.  Farqnhar.    fiepatts,  'TB,  718;  '79, 1197. 
Financial  Statements. 

'78.98,718;  '79,130,1128. 
Operations. 

1878-^9.  Completion,  by  contract^  for  dams  closing  Bates's  Island  Chutes  and  pro- 
tection at  head,  '79,  130, 1127. 
Pbysical  Cbaracteristics. 

Formation  of  ban,  '76^  780. 
Projects. 
Board  of  Engineers,  1877,  for  improving  channel  in  front  of  city  by  cldsiiig  ^tete  <m 
both  sides  of  Bates's  Island  and  protecting  head  of  Grand  Island)  '78^  98, 721. 


I4AMM  BA¥Oir  PIBBBJB»  I.A.--(8ee  Bed  Biybr.) 


E.AKE  GABnffASANUSli,  I«A.-<See  Bed  River.) 


liAKE  MICHIOAli  ABTB  UTABASH  BITBR.— Survxt  foe  ▲  canal 

BETWEEN. 

Appropriations. 

1875,  survey,  t^rOOO.    Aet  of  March  3» 
Commerce. 
Justification  of  proposed  improvement, '  76,  ii,  461, 462.    Importance  of  a  commenisl 

canal  oonwarea  with  the  impoHanoe  of  a  drainage  canal,  '76^  ii,  46S. 
Statistics,  '7o,  ii,461. 
Engineers. 
Chief  of  ENODnsBRS. 

Report,  '76,  i,  99. 
Enoineebs  in  Chabgb. 
Capt.  Howard  fitansbury,  1831,  '76,  ii,  455. 
Maj.  G.  L.  Gillespie,  1875.    Report,  '76i  ii,  454. 

George  Crocker,  1875,  '76^  ii,  455.    Report  (extract),  '76,  ii,  461. 
Estimates.    (See  Plans.) 

Plft7sical  f?ini.i*fi.<*.^tf>i'fgtics. 

General  description  of  Wabash  and  Kankakee  Rivers,  '76^  ii,  454,458,461. 
Plans. 
By  Capt.  Howard  Stansbnry,  1831.  fpr  the  oonstmction  of  a  canal  with  37  locks,  157 
mues  and  716  yards  long.  40  feet  wide  at  surface,  28  feet  wide  at  bottom.  4  feet 
deep,  and  fed  by  waters  from  Devil's  Lake  and  YeUow  River,  at  an  estimated 
cost  of  12,000,000,    Major  Gillespie's  estimate  for  the  same  was  $3,941,869.70, 
•76.  ii,  455, 456. 
By  Major  Gillespie :  (1)  for  the  constraction  of  a  canal,  via  Trail  Creek  route,  US 
miles  and  213  yards  long,  with  44  locks,  having  a  summit  level  of  5  miles  in 
length  and  170  feet  above  Lake  Michigan,  and  fed  by  the  lakes  north  of  La 


RIVERS  Aim  HARBORS.  277 

JLAKC  miemOJM  AHD  ir abash  MTEBr-^k^ntinued. 

Plaii9-<]?ontiiiiied. 

Porte,  IncL.  at  an  estimated  ooet  of  |3,44«^479.0^  *76^  u.  457, 458, 459 ;  (2)  for  a 
canal  via  Cfoifee  Creek  route,  with  a  sammit  level,  by  a  30-foot  catting,  175  feet 
above  htk.9  Michigan*  requiring  17  loekA,  impracticability  ahown,  '76,  ii,  459; 
(3)  for  a  canal,  via  Wolf  Use  route,  firom  Grand  Caiamet  River,  but  having  an 
inferior  water  supply,  '76,  ii.  460 :  (4)  for  a  canal  via  St.  Joseph  aod  Kanka- 
kee route,  canal  148  miles  and  1,062  yards  in  length  and  requiring  32  locks,  at 
an  estimated  cost  of  $3,945,791.60,  '76,  ii,  460, 4^/  Superiority  of  St.  Joseph 
and  Kankakee  route,  '74  ii*  460, 461. 

Private  wiA  CorMimte  "WwtUm 
ltf70-'71.  Kankakee  Y alley  Draining  Company  organized  and  considerable  draining 
done, '76,11,460,462. 

Surveys. 
1831.  By  Capt.  Howard  Stansbnry,  '76,  ii,  455. 
1875.  An  examination  under  direction  of  Mtgor  QiUesple.    Report,  '76^  ii|  454. 


UkKB  POMTCHARTBAnr,  IiA.— HasboIs  at. 


Approprtatlons* 

lt»3,|!»,000.    Act  cxf  August  90. 
Eiii^ineers. 

Chief  of  ENOunEBBs. 
Report,  '66,  i,  7. 


liAKC  "WIlflVIPISEOOEE,  IV.  H*— Examination  of. 

EngineevB. 

Chuef  of  Enoineebs. 

Reports,  '75,  i,  121 ;  '79,  52. 
Enqinesr  in  Chabob. 
Lieut.  Col.  G.  Thom,  '75,  i,  190.    Report,  '75,  ii,  4S1. 
Estiiiiates.    (See  Plans. ) 
Physical  Cbaracteiisties* 

Description  o^  '75,  ii,  431. 
Plans. 
Of  Lieutenant-Colonel  Thom,  1875,  for  buoyinr  ohannel:  estimated  cost,  $500,  '75, 
ii,  431,  432. 
Surreys. 
1975.  Kxamhiatlon  ibr  placing  buoys,  under  dirsotion  of  Lieutenant-Oolrael  Thom, 

'75, 1,  121.  ii.  431. 
1879.  Of  outlet  ox  Lake  Winnepesankee  (Winnipiseogee),  ordered,  '79,  52. 


liAMPBET  BITEB,  If*  H.— Subybt  of. 

ConuBerce* 

Statibtics,  '75,  ii,  424. 
Engineers. 

Chibf  of  Enoinebbs.  . 

Report,  '75, 1.  121. 
Enoinebb  in  Chabob. 

Lieut.  Col.  George  Thom.    Report,  '75,  ii,  424. 
Assistant. 
8.  Haagensen.    Report.  '75,  ii,  425. 
Estimates.    (See  Plans.) 
Pliysieal  Cliaracteristics. 

Description, '75,  ii,  424, 425. 
Plans. 
By  Lieutenant-Colonel  Thom,  1875^  (1)  for  ehannel  180  feet  by  12  feet  below  Lower 
Narrows  and  11  feet  deep  above  that  point;  estimated  ooet^  ^,000, '75,  U,  424- 
426 ;  (2)  Cor  cut  through  neck  at  Shaokford's  Point ;  estimated  cost,  |30,000 ; '  not 
recommended,  '75,  ii,  424-426. 

•nrreys. 

1874.  By  8.  Haagensen,  below  New  Market,  N.  H.,  '75^  i,  121,  u,  424, 425. 
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li'AIVOirililii:  RITEBt  ABK.— IMPBOVSMBMT  or. 

Appropriations. 

1078 $10,000, '79,  115. 

1879 5, 000, '79, 115. 

Commerce. 

Jastification  of  improvement,  H.  Doc.  57,  45th  Conff.,  3d  Seas.,  '79,  969. 
Statistics,  H.  Doc.  57,  45tli  Cong.,  3d  Seas.,  '79,  9&. 
EBffineers. 
Chief  of  Engikieers. 

Report,  '79,  115. 
Engineer  in  Charge. 
Mig.  W.  H.  H.  Benyanid,  1878-^—.    Report,  H.  Doc.  57.  45th  Cong.,  3d  Sees., 
•79,969.  f  -^y 

£8timates.    (See  Projects.) 
Financial  Statements. 

'79,  115,  969, 
Operations. 

Appropriation  of  1878  appbed  to  the  purchase  of  a  snag-boat  to  be  nsed  upon  L'An- 
Kuille,  White,  and  St.  Francis  Rivers,  H.  Doc.  57,  45th  Cong.,  3d  Sess.,  '79,969. 
Pitysical  Ciiaracteristics. 

Snags,  logs,  etc.,  obstructing  navigation,  H.  Doo.  57,  45th  Cong.,  3d  Sess.,  '79, 969. 
Project. 
By  M%).  W.  H.  H.  Benyaurd,  for  the  removal  of  snags,  loffs,  and  other  obstmotions 
from  the  river  by  means  of  the  operations  of  the  snag-boat  John  R.  Meigs,  at  an 
estimated  cost  of  $10,000,  H.  Doc.  57,  45th  Cong.,  3d  Sess.,  '79,  969. 
Survey. 
1878.  An  examination  of  the  river  under  the  direction  of  M^i.  W.  H.  H.  Benyamd. 
Report,  H.  Doc.  57,  45th  Cong.,  3d  Sess. 


liA  PIiAI8A]VC£  BATy  MICH.—Construction  or  fdeb. 

Appropriations. 

1826 $200  00.  ActofMay20. 

1827 3,977  81.  AotofMarch2. 

1829 2,318  00.  ActofMarch3. 

1832 8,000  00.  ActofJuly3. 

1834 4,895  00.  Act  of  June  28. 

1836 323  15.  ActofJuly2. 

Total $19,713  96. 

Total  by  H.  Doc.  120,  44th  Cong.,  1st  Sess.,  $19,603.07. 

Condition  in  1866,  dilapidated ;  of  comparatively  little  use  since  the  railroad  tenni- 

nus  was  abandoned,  '66,  i,  30. 
Maps. 
Showing  location  of,  '66,  i. 


lilSIiAIVD  HABBOB*  MICH.— Examination  of. 

Commerce. 

Present  requirements  local,  '70,  149.    Ample  natural  harbors  of  refuge  in  the  vi- 
cinity, '70,  44, 149. 
En§rineers. 
Chief  of  Engineers. 

Report,  '70,  44. 
Engineer  in  Charge. 
Capt.  F.  U.  Farquhar,  1870.    Report,  '70,  148. 
Estimates. 

By  Capt.  F.  U.  Farquhar,  for  breakwater,  $237,940.80,  '70,  149. 
Pliysical  Ciiaracteristics. 

General,  of  Leland  Harbor  and  Carp  River,  '70,  44,  149. 
Private  and  Corporate  Worli. 

Bridge  pier  built  at  which  vessels  may  lie  during  calm  weather,  '70,  149. 
Plans. 
By  Capt.  F.  U.  Farquhar,  for  a  breakwater  1,200  feet  long,  34  feet  wide,  and  1,300 
feet  from  shore,  '70,  149. 
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LEOMARDTOHTll  HARBOR  (Breton  Bay),  BID*— Impboyxment  ov. 

Appropiiationflu 

1878 $5, 000, '78,  72,  573. 

1879 4, 000,  '79,  83,  601. 

Commerce* 

Beqnirements  of,  diBonssed,  '75,  ii,  109;  '78,  513. 
Statistics,  *79,  601. 
€oiitnftci8. 
1878.  By  G.  H.  Ferris,  dredging,  at  ISH  cents  per  cable  yard,  '79,  600. 
Abstracts  of  bids,  '79,  600. 
EniTlBeers* 
Chebf  of  Enoinbsrs. 

Koports,  '75,  i,  90;  '78,  72;  '79,  83. 
ENaUOEERS  IN  Chabgb. 

Maj.  William  P.  CrugMU,  1874.    Beport,  '75, 11, 108. 

sTt.  Abert,  U.  8.  C.  E.,  1878-^—.    Beports,  '78,  512 ;  '79,  600. 

ASSISTAMT. 

Henry  Bacon.    Beport,  '75,  U,  109. 
Estimates. 
By  Henry  Bacon,  concnrred  in  by  Mi^or  CnughilL  for  channel  150  feet  by  9  fset,  in 
Tonnd  nnmbiars,  $30,000 ;  for  a  channel  150  leet  by  8  feet.  In  round  numbers, 
$19,000 ;  for  a  channel  100  feet  by  9  feet,  in  round  numbers,  $21,000 ;  for  a  chan- 
nel 100  feet  by  8  feet,  in  round  numbers,  $13,000,  '75,  ii,  108, 109.    The  first  of 
the  above  was  adopted  by  Mr.  Abert  for  the  project,  '78,  513. 
By  S.  T.  Abert,  1879,  to  complete  existiog  project,  $21,000,  '79,  601. 
Finaiielal  Statements* 

'78,  72,513;  '79,83,601. 
Operations* 
l878-'79.  A  channel  dredged  60  feet  by  9  feet  through  the  shallowest  water  and  a 
basin  for  turning  steamers  at  the  whar^  '79, 83, 600. 
Physical  Gbaracteristics* 

G^eneral  description  o^  '75,  ii,  109 ;  '78,  513. 
Plans* 
By  Henr^  Bacon,  for  dredging  a  channel  8  feet  or  9  feet  in  depth  and  100  feet  or  150 
feet  in  width  and  a  basin  for  turning  steamers,  '75,  ii,  108, 110. 
Projects* 
By  S.  T.  Abert,  for  dredgins  a  channel  150  feet  by  9  feet  and  a  basin  for  turning 
steamers  at  the  wharf,  ^75,  513 ;  '79,  600. 
Snrveys* 
1^74.  By  Henry  Bacon,  under  direction  of  M%|or  Craighill.    Beport,  '75, 11, 108, 109. 


IiEHnESy  DEIi*— Construction  of  pibr  nsar. 
Appropriations* 

1870 $225, 000, '70,  72 ;  '71,78,666,666. 

1874 10,000, '74,  1,90,  ii,  130, 131. 

1875 40,000, '75,  i,  96,  ii,  173. 

1876 30,000, '76^1,58,267;  '77,53,257. 

1878 20,000,  '78,  59,434. 

1879 10, 500, '79,  74, 450. 

Total  to  1879 $335,500,  '79,  446. 

Commerce* 

Will  probably  be  benefited  by  this  work,  '71,  669, 672. 

Statistics,  '79,  450. 
Contracts* 

1872.  Paulding,  Eemble  A  Co.,  iron-work.  '73,  862.— 1873.  Maopherson,  Willard  & 
Co.,  iron- work,  '73,  862. — 1875.  Macpnerson,  Willard  &'Co.,  iron-work,  '75, 11, 
177. — 1877.  Paulding,  Eemble  &  Co.,  iron-work,  '77, 257. — ^1878.  Patterson  Iron 
Company,  iron,  '79,  452. 

Abstracts  of  contracts,  '73,  862;  '75,  ii,  177;  '77,  257. 

Abstracts  of  bids,  '71,  666,  667 ;  '73,  826 ;  '75,  ii,  177 ;  '77,  257 ;  '79,  461,  452. 

Bniiriaeers* 

Chisf  of  Enoinebrs. 

Beports,  '70,  72;  '71.  77,  677,  678;  '72,  75,  761;  '73,  79;  '74,  1,  90;  '75,  i,  95; 
•76,  i,58;  '77,  52;  '78,  59;  '79,  73. 
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IiBWE8«  DEIj.  *Conlaiiue<L 

Eniriii^^'**— Continned. 
Board  of  Engineers. 
Convened  at  ^Philadelphia  April  10,  1871,  to  consider  LieatenaDt-Oolonel  Kurtz's 
plan  for  pier.     Approved  plan  for  iron  pier.      Reconvened  July  5 ;  recom- 
mended approximate  location.    Report,  '71,  681-686. 
(Lientenant-Colonels  Woodmff,  Newton,  and  Kurtz.) 
Engineers  in  Charge. 
Lient.  Col.  C.  a  Stewart,  1870,  '70,  70, 72. 
Lieut,  CoL  J.  D.  Kurts,  1870-'n,  '70.  70 :  '71,  77.    Reports,  '71,  662, 686, 66r-6W; 

'72,  758;  '73,  859;  '74,  ii,  130;  '75^  ii,  173;  '76,  i,  267;  '77,  255. 
Col.  J.  N.  Macomb,  1877-^—.    Reports,  '78»  431 ;  '79.  445. 
Assistant 
Capt.  M.'r.  Brown,  '71,  77.    Reports,  '72,  760 ;  '73. 860  j  '74,  ii,  131 ;  '75,  ii,  173; 
'76,  i,  267. 
Estimates* 
By  Lieutenant-Colonel  Kurtz,  for  pier,  with  wooden  superstructure,  te^423.78; 
with  iron  superstructure.  $328,227.38,  '71,  675,676.    Increased  to  |3a|:4id.6:; 
reasons  for  increase  by  |24, 000, '  74,  ii ,  133, 134.    Reasons  for  reducing  196,419.67, 
'75,  ii,  173 ;  '76,  i,  8(J7.    For  completion  of  work,  |50,600,  '71,  i,  53,  257. 
By  Colonel  Macomb,  in  1879,  for  completion  of  existing  project,  |24|500,  '79,  450. 
Fteanclal  Statements* 

'71.  77,  666;  '72,  75,  760;  '73,  80,  860;  '74,  i,  90:  '75,  i,96,ii,  173;  '76,  i,  58,  "367; 
•77,  53,  257 ;  '78»  50,  434 ;  '79,  74,  450. 

I/egtslatlon. 

The  State  of  Delaware  gave  site  for  shore  end  of  pier  to  the  United  6tate&  '72, 
75,  759. 
Operations. 

History  of  plans  and  operations,  '71,  667, 666, 672,673.  History  of  the  wor^,  '79, 
445. 

1871-72.  Completion  of  231  Unear  feet  of  pier,  '78,  76,  768. 

1872-73.  Construction  of  924  feet  of  pier  and  1,060  feet  of  supentractore,  '73, 79, 
860. 

1873-74.  Extension  of  superstructure  105  fbet :  total  length  of  pier  1,281  feet,  '74, 
i,  90,  ii,  130. 

1874-75.  Extension  of  superstructure  147  feet ;  repairs.  '75,  i,  96,  175. 

1875^6.  Extension  of  pier  126  feet ;  total  length,  1,53$  feet,  '76.  i,  58,  267. 

1876-77.  Extension  of  superstructure  42  feet;  total  length,  1,460  f^t,  '76^  i,  255. 

1877-^8.  Extension  of  pier  126  feet ;  total  length,  1,659  feet,  '7Q»  59,  433. 

1878-79.  Extension  of  superstructure  to  the  desired  length,  1,701  feet;  the  97rt)v 
of  piles  taken  up  for  the  purpose  of  lengthening  them,  '79,  73,  448. 
Pbysical  Cbaracteristlcs. 

Description,  '72,  75,  758,  762-777 ;  '74,  ii,  131 ;  '75,  ii,  175. 
Plans* 

History  of  plans  and  operations  prior  to  the  preoent  wo/k^  '71*  fl6f ,  668. 
Private  and  Corporate  Work. 

Wooden  pile  pier  1,600  feet  long,  constructed  by  the  Junction  {in4Brpakw#tMB*^^ 
road  Company,  at  a  cost  of  |37,000,  '71,  669. 
Projects. 

By  Lieutenant-Colonel  Kurtz,  1^1«  for  iron  landing  pier  wi^h  wooden  super- 
structure 1,800  feet  long,  the  floor  13  feet  above  low-water  line.  Bridge  to 
connect  pier  head  22  feet  wide  for  1,200  feet,  than  widening  in  100  feet  to  43 
feet,  the  width  of  the  pier  head,  which  is  500  feet  long.  Substructure  of  itoa 
screw-piles  22  feet  to  45  feet  in  length  and  5^  to  8  iiuohiM  in  diameter ;  estimated 
cost,  $278,423.78,  '71,  672,  678. 

Surveys. 

1871.  under  direction  of  Lieutenant-Colonel  Knrts,  '72,  7& 
Maps. 
Sketoh  showing  soundings,  '72,  774.    Sketoh  showing  the  method  of  dnTing 
sorew-pilesi  '79,  448. 


UGKING  RITER,  KT.— Subvkt  ov. 

Commerce. 

Justiiication  of  proposed  improyement,  '72,  424,  425;  '79, 1422.  UtUJty  as  a  har- 
bor of  refuge  from  ice  questioned,  '72,  425.  Damage  sustained  fit>m  ice-floes  of 
Licking  Biver  in  1656,^72,  421,  424. 

Statistics,  '79, 1426. 
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I.I€KII««  lilTBBt  KT.*-Co]rttxiiied. 

Engineers. 

Chief  of  Enoinexba. 

Reports,  '71,  60;  '72,  57 ;  '78»  109;  '79, 147. 
Enginbiebs  in  Chabge. 

Sylveeter  Weloh,  chief  State  engineer,  1836-^.    IRe^it,  '79,  1432. 

Maj.  W.  E.  MerriU,  1871-'79.    Reports,  '71,  392 ;  '72, 4^ ;  '79, 1422. 

A88IBTANTS. 

H.  B.  Baford,  aoriatant  atttte  engineer,  183(M87.    Bep<vi,  *79,  14S4. 
C.  Schenk,  1878.    Report,  '79,  1423. 
Estimates.    (See  Plans.) 
Lesisiaaom* 
Act  of  general  assembly  of  Kentucky  incorporating  the  "  lAQking  Riyer  Lumber 
and  Mining  Company,''  staging  privileges,  ete.,  '79,  1436.    Amendment,  '79, 
1437. 
Pliysical  Citaracteristies* 
General,  '72,  420,  421 ;  '79, 1422, 1424, 1426, 1435.    Rise  and  tM  of  river  and  tribu- 
taries, '79,  1425,  1426,  1430.    Coal  and  iron  mines;  quarries  in  vicinity,  '79, 
1427-1429,  1431. 

Plans. 

By  Major  Merrill,  for  a  harbor  of  refhge  from  ice-floes,  at  Newport,  Ey.  (mouth  of 
Licking  River),  by  the  construction  of  a  lateral  basin,  having  an  area  of  from 
5.8  to  11.2  acres,  aocordine  to  various  plans :  and  for  the  excavation  of  a  chan- 
nel through  the  rockbar  at  the  mouth  of  Licking  River,  to  a  depth  of  4  or  6  feet, 
and  with  either  a  straight  or  curved  channel,  at  a  total  estimated  coat  ranging 
in  amount  from  |518,513  to  $1,624,794,  '72,  423,  424.  425. 

By  Sylvester  Welch,  1837,  for  construction  of  locks  and  dams,  for  slack-water  navi- 
gation from  the  mouth  to  West  Liberty,  at  estimated  costs  ranging  from  $1,539,591 
fo  $2,036,000,  '79,  1483, 1434. 

By  M^jor  Merrill,  for  the  oonstruction  of  locks  and  dams  to  improve  the  navigation 
of  Licking  River  from  its  mouth  to  the  confluence  with  Elk  Fork,  at  an  esti- 
mated cost  of  $2,002,947.    For  slack-water  navigation  from  the  mouth  to  Slate 
Creek,  at  an  estimated  cost  of  $1,424,184,  '79,  1&3. 
State,  Pnirate.  and  Corporate  Work. 

1877-^42.  State  of  Kentucky  undertook  the  construction  of  locks  and  dams  for  the 
improvement  of  the  river  at  a  useless  expenditure  of  $372,520.  The  work  was 
stonped  before  completion,  '72,  421 ;  '79, 1423, 1431, 

1837.  Channel  100  feet  wide  and  1,250  feet  long,  excavated  through  the  rockbar  at 
the  mouth  of  Licking  River,  at  a  cost  of  $5,383.47,  '79,  1431. 

1868.  Commission  appointed  by  State  of  Kentooky  to  asoertain  coat  of  removing  the 
mill-dams  and  other  obstructions,  '79, 1432. 
Surveys. 

1829.  By  Lieutenants  TnmbuU  and  Qrayson,  '72,  480;  '79, 1428. 1423. 

1837.  By  N.  B.  Bnford,  under  direction  of  Sylvester  Welch,  chief  State  enginaer* 
Reports,  '79,  1432, 1434. 

1871.  Under  direction  of  Major  Merrill,  a  survey  of  the  mouth  of  Linking  River  to 
ascertain  its  adaptability  for  an  ice  harbor.    Report,  '72,  480. 

1878.  By  C.  Schenk,  of  the  nver  in  generaL    Report,  '79^  1423. 


I^IIf  COIilVTIIiIiE  HABBOB,  ME.— Surybt  of. 
Commerce. 

Benefit  of  improvement  to  commerce,  '79,  277,  278. 

Chxkf  of  Enginbers. 

Reports,  '78,  46;  '79,  52. 
Ekginber  in  Chabge. 

Ldeutenant-Colonel  Thom,  '78,  46;  '79,  52.    Report,  '79,  876. 
Assistant. 
A.  C.  Both,  '79,  275.    Report,  '79,  276. 
Estimates.    (See  Plans. ) 
Pliysieal  Ciiaracteristics. 

Description  of,  '79, 275,  276,  277.    Table  of  tides,  '79,  876. 
Plans. 
Of  Liieutenant-Colonel  Thom,  1879,  for  a  channel  1,900  feet  long.  50  to  80  feet  wide, 
and  3  feet  deep,  with  a  basin  at  its  upper  end  250  feet  by  llO  feet ;  also  a  break- 
water to  protect  entrance;  estimated  cost,  $10,000,  '79,  875,  876,  877. 
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IiIlVGOIilVTIJLUB  JDABBOB,  SnS.-^^ontinaed. 

Purveys. 

1878.  Ordered  and  in  progress,  *78;  46. 

1879.  Completed  by  A.  C.  Both,  *79,  5S,  275. 


MNK  HOBlf  BAT,  TA.— Survey  ordered  by  act  of  March  3^  1879.  '79, 95. 


USTOIV'8  TBE£  POINT  (Delaware  Biver).— Subyet  of. 

Emfftneers. 

Chief  of  Enqinbers. 

Reports,  '67,  43 ;  '68,  63. 
Engineer  in  Charge. 

Lieat.  Col.  C.  S.  Stewart.    Reports,  '67,  44Q;  '68,  703,  706. 

ASf'ISTANT. 

R.  M.  Bache,  '68,  703,  706. 
Estimates. 

By  Lieatenant-Colonel  Stewart,  for  survey,  |1, 000;  for  constraction  of  ioe  harixif, 
$480,000,  '68»  708. 
Expeadltores. 

For  survey,  $1,277.01,  '68,  707. 
Plans. 
By  Ldentenant-Colonel  Stewart,  for  ice  harbor,  consisting  of  21  large  and  2  small 
piers,  '68»  706-708. 
Survey. 
1867.  tinder  direction  of  Lieutenant-Colonel  Stewart,  by  Assistant  R.  M.  Bsehe, 
U.  8.  C.  8.    Reporto,  '67,  440 ;  '68,  703,  706,  708. 


lilTTIiE  EGO  HABBOB,  N.  J.— Improyement  of. 
Appropriations. 

1836 $5,000.    Act  of  July  4,  1836. 

1838 10,000.    Act  of  July  7,  1838. 

1852 8,500.    Act  of  August  30,  1852. 

Total  to  1875,  $15,000,  by  H.  Doc.  120,  44th  Cong.,  1st  Sess. 
Engineers. 

Chief  of  Engineers. 
Report,  '66^  i,  37. 

Engineer  in  Charge. 
Col.  J.  D.  Graham,  '66,  i,  37. 
Projects. 

For  repairing  the  public  works  at  Little  Egg  Harbor,  '66^  1,  37. 


LiITTIiE  BITEB,  ABK.— Exabokation  or. 

Gonunerce. 

Justification  of  proposed  improvement,  '79,  991. 
Statistics,  '79,  991. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  88;  '79,  118. 
Engineer  in  Charge. 
Maj.  W.  H.  H.  Benyaurd,  1878.    Report,  '79,  990. 
Estimates.    (See  Plans.) 
Physical  Cbaracteristics. 

General;  obstructions,  '79,  990.    Proximity  of  lead  mines,  '79,  991. 
Plans. 
By  Major  Benyaurd,  for  removal  of  obstructions,  snags,  logs,  etc.,  from  the  river, » 
an  estimated  cost  of  $12,000,  '79,  991. 
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lilTTJLE  BITEB,  ABK.— Gontinaed. 


Swnreys. 


187&^9.  Under  direotion  of  Mai.  W.  H.  H.  Benyisuid,  an  examination.    Beport, 
•79,  990. 


LO€KlirOOD'8  FOUiT  RITEB.  N*  C— Survey  ordered  by  act  of  March 

3,  1879,  '79,  96. 


liOlVO  ISIiAND  COAST.— SURYKT  of. 

(Including  Bockawat  Inlet,  Canaksie  and  Shespshead  Batb.) 

Conumerce* 

Justification  of  improvement,  '78»  436;  '79,  400,  401. 
EniTtiieers. 
Chief  of  Enoineebs. 

Reports,  '78,  58 ;  '79,  66. 
Exoineer  in  Charge. 

Lieut.  Col.  J.  Newton.    Beports,  '78»  424 ;  '79,  399. 
Assistant 
R.  H.  Talcott.    Bei>ort,  '79,  401. 
Estimates.    (See  Plans.) 
Physical  Cbaracteristlcs. 

Description,  '78,  425;  '79,  399-402. 
Plans. 
Discussion  of  plans  by  Lieutenant-Colonel  Newton,  1878,  for  a  breakwater  and  im- 
proving inlets,  '78,  42^427 ;  '79,  400. 
1879.  No  permanent  improvement  possible  for  Bockaway  Inlet.    The  improvement 
of  Canarsie  Bay  by  improving  the  channel  by  means  of  dikes,  inclosing  a  tidal 
basin:  estimated  cost,  |88,000 :  recommended.    Similar  improvement  for  Sheeps- 
head  Bay;  estimated  cost,  |10,000,  '79,  400. 
Sunreys. 
1878.  By  B.  H.  Talcott,  between  Bockway  Inlet  and  Coney  Island,  including  Ca- 
narsie and  Sheepshead  Bays,  '78,  58 ;  '79,  66,  399,  401. 


LOITI8T1LE.E  AND  FOBTIiAlVD  GA]¥AE..--(See  Omo  Biveb,  Falls.) 


IiirBE€  CHANIVEIj,  me.— iBfPROVBMENT  OF. 

Approprlatloms. 

1879, 144,000,  '79,  44. 
Commerce. 

Statistics,  '79,  247. 
Bn^neers. 

Chief  of  Engineers. 

Beports,  '78,  46;  '79,  44, 52. 
Engineer  in  Charge. 

lieut.  CoL  a.  Thom.    Beport,  '79,  246,  279. 
Assistant 
A.  C.  Both.    Beport,  '79,  280. 
Physical  Characteristics. 

Description,  '79,  279-281.    Tidal  observations,  '79,  279,  281. 
Projects. 
By  Lieutenant-Colonel  Thom,  1879,  for  widening  and  deepening  channel  to  200  feet 
by  12  feet,  at  mean  low-water ;  estimated  cost,  $48,000,  '79,  U,  246,  279,  280,  282. 

Surreys. 

1878-79.  By  A.  C.  Both,  '78, 46 ;  '79.  44,  52,  279. 
Maps. 
Sketch  showing  location  of  proposed  channel,  '79,  280. 
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LlIDIHrOTOIV  (Pere  ISarqtiette)  HABBOB*  m€H*~lMPB0VSMX2iT 

OF. 

Appropriations. 

1867 $50,000,  '67,25. 

1869  (aJlotted) 31, 185,  '69,  22. 

1870 10,000, '70,41. 

1871 10,000,  '71,  39. 

1872 10,000,  '72,  37. 

1873 25,000,  '73,  37. 

1874 20,000,  '74,  t,  43. 

1875 10,000,  '75,  i,  47. 

1876 10,000, '76,1,  101. 

1878 15,000,  '78,  121,  1205. 

1879 5,000, '79,  162,1608. 

Tot»ltol879 1196,185. 

List  of  appropriations,  '74,  i,  179;  '76,  u,  474;  '79,  1606. 

Gominerce. 

Importance  as  harbor  of  lefhge,  '68,  132 ;  '69,  88 ;  '70,  40,  131 :  '76r  ii.  476. 

fits  of  improvement,'  68, 132 ;  '75,  i,  47 ;  '76^  ii,  477. 
Statistics,  '67,  114;  '69.  89;  '70,  132;  '71, 139;  '72, 187. 

Contracts* 


Yter. 


1887 
1889 
1807 
1807 
1807 
1870 
1870 
1870 
1S77 
1872 
1873 
1878 


Contnustor. 


P.  M.  Danalier 

do 

Ledlie&Cone 

K.  K«lMmQ«ni 

utMbToook  St,  Oonio. 
Pierce  &  Wbaling .. 

Boncar  I>ewar 

do 

...,,.do  ..*....••«•»<• 

Dodge  &.  Sqoier 

Wimam  NioollB 

N.Stanton  Gere*... 


OoBtnwmfiDP— 


Katerials 

Materials  and  labor 

Materials 

do 

Labor  and 
Mftteilals  and  IS 
do.. 


or. 


.do 
.do 
.do 
.do 
do 


»70,4L 

469,88. 

W,115u 

*67,116. 

V7,116. 

TI,  137, 138.139. 

>71, 1S7, 138.  139l 

T?,  808. 907. 

'73;a6N206. 
'73,205. 
'79, 1006^  1001. 


*  Contract  extended,  ^79, 1000. 

Abstracts  of  contracts,  '67,  59,  115;  '68^  132;  '71, 139;  '73,  266;  '75,  i,  248;  '77, 

907. 
Abstracts  of  proposals,  '71,  139;  '73, 266;  '75,  i,  248;  '77,  ii,  907;  '79, 1609. 

Engineers. 

Chief  of  ENGDn&ERS. 

Eeporte,  '67,  25;  '68,  35;  '69,  30;  '70,  40;  '71.  38:  '72,  36;  '73,  37;  '74,  i,  43; 
'75,  i,  47;  '76,  1, 100;  '77,  i,  106;  '78,  121;  '79,  162. 
Engineers  in  Cbabob. 

M^j.  J.  B.  Wheeler,  1867-'68.    Eeporte,  '67, 114 :  '68,  131. 

Capt,  F.  U.  Farquhar,  1869-72.    Reports,  '69,  88 ;  '70.  131 ;  '71, 137 ;  '73,  178. 

Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72,  186;  '73,  266;  '74,  L  178:  '75,  i, 
247;  '76,  ii,  474;  '77,  ii,  906;  '7^  1203;  '79,  1606. 
Assistant. 

Capt.  A.  Mackenzie.    Report,  '68,  131. 

Estfinates* 


By  Capt.  8.  M.  Mansfield,  for  pier  extension,  (40,000,  '72, 36, 187.  AdditionaL  136,000, 
'75,  i,  247,  248.    For  completion,  |17,602.07,  '79,  162, 1607. 

Expendltores. 

In  repairs  from  June,  1867,  to  Jtine,  1876,  912,064.55,  '76,  ii*  475. 

Financial  Statements. 

'67,  25,  115;  '68,  35, 13:^;  '69,  30,  88;  '70,  40,  41.  131;  '71,  39, 138;  '72,  57, 178, 
186;  '73,  37,  265;  '74,  i,  43. 179;  '75,  i,  47,  249;  '76  i,  100,  476;  '77, 106,  906; 
'78, 121, 1205;  '79,  162, 1606. 


EITEBS  AND  HiSBOBS. 


LVDINOTON  <P«re 
OperatJons. 


MICH.— Continued. 


UTt-Tl 
1871 -"TS 

un-iB 


1818-78 


Dndgliic  by  TTBtted  8MM  dndge  i 
renooTu  of  old  aoiith  pl»r  bwnii- 
BimiiTal  of  old  *oaUi  pier,  dz«£lii|, 


!|  14,1,178: 

i,i,i7Bi  ne, 

"W,  t  178; 
T*,  I,  ITBi 
■74,1,  178; 
'Tt,i,  17B, 
ITBi   "TO,  II, 


Bepaln  to  «i 
Bep»lr»  to  both  plen. 


>7T,10a,MM. 
TB,  Ul.UOI. 

Ts,  itt.  laoc 


Alietnetaof  materials  and  labor, -67,  115;  '70,  131;  '71,  136;  '72,  178. 
History  of  operatlonB,  '74, 1,  ITS;  '7C  ii,  476;  '79,  160S. 
Pbf  steal  Characteristics. 

Serioiu  blocking  of  hailrar  month,  '73,  365.     Advance  of  nortli  shore  line,  '73, 2i 
Sinularity  Mtween  Ludington  and  Frankfort  Earbota,  '76;  it,  474. 


B;  H^j.  J,  B.  Wheeler,  for  a  new  cut  at  a  point  about  a  mile  distant  from  the  old 
BDtnuice,  '67,  25. 
ProJecM. 

By  M^j.  J.  B.  Wheeler,  for  two  parallel  crib  piers  800  feet  apart,  eitending  450  feet 
on  north  side  and  640  feet  on  the  sonth  side.  Repairs  to  old  north  slab  pier ; 
remoral  of  old  sontli  slab  pier ;  close  piling  sontb  side  of  ont,  and  dredging  to 
12foet,'67,  25,  114j  '68,131;  '74,  i,  178;  ^76^  U,  474,  475,  476.    Bemovalofold 


water,  S&O  feet  each,  '73,  36,  1ST ; 
linear  feet,  '75,  i,  47.  For  pier  er 
ja. 

.     Und ^ __. 

186H.  Under  direction  of  Mai.  J.  B.  Wheeler,  '7G,  ii,  476. 

18e»-^0-^l.  nDderdirectionofCapt.F.U.FarqDhar, -76;  11,476;  '73,365. 

Memoranda  of  aonndings,  '7G,  ii,  475, 476, 477. 


SarreTfl. 

Under  direction  of  M^.W.F.Baynolds,  '67,  114. 


LYNN  SATEN  BAT,  TA.— Snrvey  ordered  by  aet  of  March  3, 1879,  '79,  96. 


IKACHIAS  BITER,  ME.— iMPBOVBiatiT  or. 

AvproprlailOBS. 

1873 »12,000,'73,  1054. 

1874 10,000, '74,1,  105. 

1875 10,000, '75,  1,  IIS. 

Statement  of  appropriations,  '77,  32. 
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IHACHIAS  BITCB,  ]IIE«--CoDitiiiiied. 

Commerce. 

Statibucs,  '77,  156;  *73,  1103. 
Contracts. 

1673.  £.  M.  Lee  Prohon,  removing  Middle  Rock,  at  |6.75  per  oabic  yard,  '73, 1054.— 

1874.  CurtiB,  Fobes  &.  Co.,  digging,  at  60  cents  per  onbic  yard,  '75,  ii,  384.— 

1875.  A.  R.  Wright,  dredging,  at  45  cents  per  cnbic  yard,  '75,  ii,  384. 
Abstracts  of  contracts,  '73,  1055;  '75, 11,  385. 

Abstracts  of  bids,  '73,  1054;  '75,  U,  385. 
Engineers. 
Chief  of  Enqikeers. 

Reports,  '73,94;  '74,  i,  104;  '75,  i,  112;  '76,  i,  38;  '77,  32. 
Engineer  in  Charge. 
Lieut.  Col.  G.  Thorn,  1872-77.    Reports,  '73, 1053,  1102 ;  '74,  ii,  295 ;  '75,  ii,  383; 
'76,  i,  152 ;  '77,  154. 
Assistant. 
8.  Haagensen, '73,  1102.    Report,  '73,  1104. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

•73,  1054;  '74,  i,  105;  '75.  i,  112;  '76,  i,  39;  '77,  32. 
Operations. 
1873-^4.  Removal  of  Middle  Rook  to  average  depth  of  i  fbot  below  mean  low-vater, 

•74,  i,  104,  ii,  296. 
1874-'75.  Removal  of  6,100  cubic  yards  by  dredging,  '75,  ii,  384. 
1875-76.  A  channel  850  feet  Ions  by  100  feet  wide  dredged  through  shoal  above 
Middle  Ground,  and  800  feet  long  by  125  feet  wide  through  upper  part  of  Mid- 
dle Ground.    Removal  of  shoal  near  draw-bridge,  '76,  i,  38. 
1876-77.  Completion  of  project;  total  amount  of  rock  removed,  1,350  cubic  yards; 
material  <£redged,  33,000  cubic  yards,  '77,  33. 
Physical  Characteristics. 
Description,  '73,  1053,  1103,  1104  ;  '74,  ii,  296.    List  of  obstructions,  '73»  1053,1103, 
1104 ;  '74,  ii,  296. 
Projects. 
By  Lieutenant-Colonel  Thom,  1873,  for  removal  of  obstructions  to  obtain  a  channel 
150  feet  by  6  feet  at  mean  low-water  to  the  wharves  at  Machias,  3  miles:  esti- 
mated cost,  $48,000,  '73,  74,  1053,  1154,  1103,1104;  '74,  i,  104,11,296.    Effect  of 
inoprovement  but  temporary  unless  the  river  is  protected,  '74,  ii,  297 ;  '75,  i,  112. 
1876.  Original  project  modified  to  channel  100  feet  wide,  and  removal  of  Middle 
Rock  to  i  foot  oelow  mean  low- water,  at  estimated  cost  of  $32,000,  '76^  i,  153. 
Surveys. 
1872.  Survey  by  S.  Haagensen,  '73,  1053,  1104.    Bench-marks,  '73,  1105. 


MACK  ABCHy  OBEO.— Examination  of. 
(See  Pacific  Coast,  Habbob  of  Befuob.) 

Engineers. 

Chief  of  Engineebs. 
Report,  '77,  1053. 

BOABD  OF  EnOINEEBS. 

For  the  Pacific  Coast  met  August,  1876,  to  **  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  CaL,  with  a  view  of  establlshinff 
a  breakwater  and  harbor  of  refuge."    The  board  consider  that  a  harbor  at  Mack 
Arch,  Oreg.,  would  be  small  but  tolerably  secure.    Report,  '77,  1054. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  S.  Stewart,  and  Maj.  6. 
H.  Mendell.) 
Estimates. 
By  Board  of  Engineers,  for  a  breakwater,  |5,748,875,  '77,  1059. 


IVIACILET'S  CREEK,  BT.  C— Ezaminatiok  or  Hoxrra. 

Commerce. 

Requirements  of,  discussed,  '73»  868. 
Statistics,  '73,  858. 
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MACKIST'S  CUBEVL,  BT.  C— Continiied. 

JBn^neers. 

Chdef  of  Ekoinebrs. 

Reports,  •72.  74 ;  '73,  78. 
Enginissr  in  Charge. 

Maj.  W.  P.  CraighiU,  l&T^-^TZ.    Report^  '73,  858. 
Assistant. 

Oeoige  H.  Elliott.    Report^  '73,  857. 
Estimates.    (See  Plans.) 
Eiegislatioii. 

Examination  or  snryey  ordered  by  act  approved  June  10, 1872,  '73, 854. 
Physical  CliaracteristiGS. 

Described,  '73,  858. 
Plans* 
By  Georffe  H.  Elliott,  and  ooncnired  in  bv  M^Jor  Craighill,  for  the  lemoyal  of 
wreck  and  diedsing  channel  60  feet  wide  by  7  feet  deep  fix>m  the  month  of  the 
creek  out  to  the  7-foot  curve  in  Albemarle  Sound;  estimated  cost  by  Mr. 
EUiott,  t4,^  '73,  858;  increased  by  Mi^or  CraighUl  to  |5,000,  '73,  855. 
SarveTs. 
1872.  Under  the  direction  of  Malor  Craighill  by  Qeorge  H.  Elliott.    Report,  '73, 
854,857. 


]IL4€KOrA€  €ITT,  ]III€H*— Survey  in  the  vicinitt. 

Commerce. 

Requirements  discussed,  '71,  160. 
Eng^eers* 

Chief  of  Engineers. 

Report,  42;  '79, 170. 
Engineers  in  Charge. 

Capt.  F.  U.  Farquhar,  1870.    Report,  '71, 160. 

Mj$.  F.  Harwood,  1879.  '79,  170. 

PhysiGal  €liaraGteristics« 

Description,  '71,  160. 
Plans. 

By  Captain  Farquhar,  1870,  for  breakwater  4,000  feet  lonx  by  35  feet  wide  by  30 
feet  high ;  estimated  cost,  f761,333.76,  '71,  160,  161.  ''There  is  not  the  slightest 
necessity  for  a  harbor  of  reAxge  at  tins  point.  At  present  there  is  not  local  im- 
portance enough  to  Justify  any  expenditure  of  public  funds  in  building  a  har- 
[>or  of  any  kind."  Extract  from  Captain  Farquhar's  report,  '71,  160. 
Surveys. 

1870.  Examination  made  by  Captain  Farquhar.    Report,  '71,  160. 

1879.  Survey  in  progress,  under  direction  of  Mi^or  Harwood,  '79,  160. 


niAItfASitl^AIV  BITEB,  N.  J.— Improvement  of. 

Appropriations. 

1879,  $12,000,  '79,  68. 
Commerce. 

Justification  of  improvement,  '79,  465.    Harbor  available  as  a  harbor  of  refuge, 
•79,  465. 

Chief  of  Engineers. 

Reporto,  '78»  63;  '79,  68,  74. 
Engineer  in  Charge. 

Col.  J.N.  Macomb,  '78^  63;  '79,  66,  74.    Report,  '79,  463. 

Capt.  W.  Ludlow,  '79,  66, 463.    Report,  '79,  463. 

E.  Mahlo,  '79,  465.    Report,  '79,  466. 
Estimates.    (See  Projects. ) 
Physical  Characteristics. 

Description  of,  '79,  463,  464,  466.    Table  of  tides,  '79,  466. 
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MAN AMIVABI  Rinsm,  BT.  t^^-dmtbamA. 

Plans. 

1839.  For  a  oanal  from  Bamesat  Bay  to  Manasqiiaii  RiYer;  mA  new  begnu; 
fnndfl  inBafflcient.    DisonaMon  of  plan  by  Colonel  llaottmb,  '79^  464. 

Projects. 

Of  Colonel  Macomb  by  Captain  Lndlow^  1679,  for  constnictloii  of  Jetties  at  the  inkt 
to  control  and  concentrate  the  sconnng  action  of  ebb  tides,  the  impxiiveineDt  of 
the  upper  river  by  dredging,  and  the  remoyal  of  wxeeks,  logs,  and  snsgw;  esti- 
mated cost,  $52,120,  '72,  68, 462,  464. 

Surveys. 

1878.  Ordered  and inprogress^  '78^  63. 

1879.  Completed  by  £.  ^Okhlo,  '79,  68, 74, 463, 466. 
Maps. 

Of  Manasqnan  Inlet,  '79,  464. 


MAinSTISfi  HABBOB,  HUGH.— Impbovsment  of. 

Approprlatfons. 

1867 J60, 000, '67,  26. 

1870 20,000, '70,  40;  '71,136. 

1871 9,000,  '71,  136. 

1872 10, 000, '72,  36. 

1873 10,000,  '73,  37. 

1874 10,000, '74,  i,  43. 

1875 25,000,  '75,  i,  47. 

1876 14,000, '76,1,100. 

1878 15,000,  '78,  120,  1203. 

1879 10,000,  '79, 162,  1605, 1606. 

Total  to  1879 $183,000. 

Statements  of  appropriations,  '74,  i,  177;  '76^  ii,  469;  '79,  1605. 
Commerce. 
Importance  as  a  harbor  of  refuge,  '67, 116;  '68, 183;  '76^  il,  4T1.    Jnsttfloatioii  of 

improvement,  '66^  iv,  142 ;  ^76,  ii,  471. 
Statistics,  '66,  iv,  143;  '67,  116;  '68,  133;  '69,  88;  '70, 130;  '71, 137;  '72,  W; 
'73,  263;  '74,  i,  177 ;  '76,  i,  247;  '76,  ii,  470;  '77,  ii,  904;  »78^  1203. 

Contracts. 


1807 
1S87 
1867 
1807 
1860 
1860 
1871 
1871 

isn 

1871 
1872 
1873 
1877 
1878 
1875 
1876 
1878 


Contnustor. 


0«%  A  Westen.... 

O.  Eutman 

B.N.  6«ro 

H.  Starke 

J.  D.  Jennings 

Haabronok  ^Cooio. 

C.  8.  Stevens* 

C.  FitMimmoiis 

Pieroe  Sc  Whaling .. 

R.  P.  Thnrber* 

Krd&Mickle 

Sqnier&Whitet.... 

do 

do 

Dewar  Sc  Bntler 

B.M.  Steele 

N.  Stanton  Qete 


Contxaet  fat-  - 


liaterials 

do 

do 

Labor 

ICateilals  and  labor 

Materials 

do 

do 

do 

do 

ICaterials  and  labor 

do 

Dretlging  and  revetment. 

Dredging 

Haterials  and  labor 

do 

do 


W, 
'07, 

'«, 
'71, 

S' 
'71, 

'71, 
'73, 

'77, 
'78, 

'75, 
'70, 


5i^llBcUT. 
5fl^lll^U7. 

s»,ua^iir 

90,116,U7. 

87. 

87. 

185,137. 

135^187. 

136^187. 

185,137. 


OOC 

1202. 

1,34^917. 

tM&,247. 

]«8,ie06. 


*  Annnlled,  '71, 187  {  'TS,  268.  tSxtended,  fn,  MS. 

AbatractB  of  bids,  '69,  87;  '71,  136,137;  '73,  264;  '75,  i,  246,247;  '77,  905;  '79. 

1606. 
Abstracts  of  contracts, '67,  59, 117 ;   '68,134;  '71,137;  '73,264;   '75,1,246,247; 
'77,  905. 
Bngiiicers. 
Chief  of  Engikbers. 
Reports,  '66,  iii,  13,34;  '67,  25;  '68,  35;  '69,  30;  '70.  40;  '71,  38:  'TSL  36;  '73, 
37;  '74.  i,  43;  '75,  i,  47;  '76,  i,  100;  '77, 105;  '78,  120;  '79, 162. 
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IIANISTfifi  UASmOWLf  ]iaCH.--Cantinaed. 


EBginccw    Continned. 
Engineers  in  Charge. 
Mt^.  J.  B.  Wheeler,  1866-^68.    Reports,  '6$,  iv,  142:  '67, 115;  '68, 133. 
Capt.  F.  U.  Farquhar,  1869-72.    Reports,  '69,  87;  ^70^  129;  '71,  135;  '72.  177. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72,  185;  '73,  262;  '74,  i,  176;  '75, 
i,  245;  '76,  u,  468;  '77,  904;  '78, 12(te;  '79,  1603. 
Assistant. 
Capt.  A.  Mackenzie.    Reports,  '67,  115;  '68, 133. 

Estimates* 

By  Maj.  J.  B.  Wheeler,  $180,949,  '66,  iii,  13,34,  ir,  143,155;  '67, 115;  '68»  133;  '74, 
i,  176:  '76,  ii,  469. 

By  Capt.  F.  U.  Farqahar,  for  pier  extension  and  reyetment,  |79.000,  '69, 30, 88 ;  '70,. 
40;  '74,  i,  176;  '76, 11,  469.    For  pUe  leyetment,  $13,812.50,  '71, 136. 

By  Capt.  S.  M.  Mansfield,  for  dredging  and  reyetment,  $15,948,  '72,  186.  For  pier 
extension,  $112,000,  '73,  37,263;  '74, 1,43,177;  '76,  ii,  4^;  '77,  904.  Dredg- 
ing and  pile  revetment,  $13,771,  '75, 1,  47 ;  '76,  ii,  469 ;  '77,  904.  For  increas- 
ing height  of  sonth  pier,  $1,200,  *76,  ii,  469. 

Expenditures* 

In  repairs,  1867-76,  total,  $3,150.66,  '76,  ii,  470. 
Financial  Statements. 
'66,  iu,  13,34,  iv,  143;  '67,  26,117:  '68»  35,135;  '69,  30;  '70,  40,130;  '71,  39, 136  r 
•72,  36, 178,186;  '73,  37,263;  *74,  i,  43,177;  '75,  i,  47,247;  '76,  i,  100,  ii,  470;, 
'77,  10P>.904;  •78»  120,1203;  '79, 162,1606. 
Operations. 


U87.'68 
1888 -'09 
1889-70 
1870-71 

1871 -'7» 

1872-73 
1873-74 
1874-76 
lfl75-76 

1870-77 
1877-78 
1878-79 


17orth  pier. 


ji 


1 


I 


X.A 


96 
04 


168 


160 


100 


L.fL 


South  pier. 


Ii.fi. 
128 

250 

90 


i.A 


% 

I 


i-A 


000 


818 


168 


160 


100 


866 
140 


420 


116 


Dredg- 
ing. 


O.ydt. 
18,820 


BefbrenoeB. 


820  linear  feet  snperatroot- 
are  north  pier. 


Bepftirs  to  old  north  slab 
pier:  Baperstractnre  by 
Mred  labor. 

158  linear  feet  rapentmct- 
nre  north  pier;  reyet- 
ment began. 

Dredging 


460 


48,010 


Bepairs  by  hired  labor. 


160  linear  feet  saperstmct- 
nre  north  pier;  orlbs  on 
Bonth  pier  decked. 

Sonth  pier  increased  in 
height. 

Cribs  reballaflted;  slabs  re- 
moved. 

Scow  load  of  brick  sank  in 
channel;  stone  washed 
oat  of  czlbs. 


'68,86,184;  '74,1,170; 

'76,  ii,  472. 
'«,30.87;    '74,  i,  170; 

'76,  ii,  472. 
70,40,129,130;  '76;  ii, 

'71,38.186;  '74^1,176; 
'7^  472. 

'72,88,177,186;  '74,  i, 
177;  '76,  U,  473. 

73,87,202,208:  '74,  i, 
177;  '76,.ii,  473. 

'74,  i,  43,  177;  '76,  ii. 
473 

76>i!  47,246,240;  '76, 
ii,  473. 

'76,  i,  100,  U,  468. 


77,105^904;  '79,.100ff. 

'78,120,1202. 

'79, 162, 1603. 


Timber  beloDgiDg  to  the  United  States  bttroed  in  1870,  '72,  177 ;  '74,  i,  176 ;  '76,  ii,^ 

473.    100  linear  feet  of  slab  pier  washed  away,  '67,  115. 
1872-^3.  115  linear  feet  of  superstmctnre  burned,  '73, 263.    Abstracts  of  work  done 

and  material  used,  '72, 177.    History  of  operations,  '74,  i,  176;  '76,  ii,  470. 
Pbyslcal  €haracnterlstics. 
General,  of  Manistee  Harbor  and  River,  '66^  iy,  142 ;  '67, 116 ;  '68»  133 ;  '76,  ii,  470. 
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MAHriSTfiB  HABBOJB,  MI€M«— Continued. 

PrlTate  and  Corporate  ^Tork. 

Diverging  slab  piers  built,  '66^  iii,  13,  ir,  143;  '76^  ii,  471.  Dredging  in  oluimel 
between  Lakes  Michigan  and  Manistoe:  dredge  owned  by  town,  '73;  263;  '74, 
i,  177 ;  '76,  ii,  472. 

Projects. 

By  Aiaj.  J.  B.  Wheeler,  for  parallel  extension  of  piers  by  crib-work  to  12  feet  of 
water,  1,000  linear  feet  each,  '66,  iii,  13.  iv,  142,  143 ;  '76,  ii,  471.  Exteosioa 
of  both  piers  960  feet ;  to  cat  off  point  of  old  slab  pier ;  also  to  out  down  slab 
work  to  water's  surface  and  build  crib  superstmctore  thereon ;  dredging  to  13 
feet,  '67,  25,  115 ;  '68,  35,  133 ;  '76,  ii,  469,  471.  Modification  of  the  abore 
(which  was  based  on  the  survey  of  1866)  caused  by  the  destruction  of  100  linesr 
feet  of  north  pier,  '67,  25,  26,  115. 

1869.  Pier  extension  and  revetment,  '69,  30,  88;  '74,  i,  176;  '76.  ii,  469. 

187 1.  For  850  feet  of  pile  revetment  on  the  north  side  of  channel,  '71,  136. 

By  Capt.  S.  M.  Mansfield,  for  dredging  and  revetment  within  entrance,  '72,  36, 186. 
For  pier  extension  to  16  feet  of  water,  north  pier  650  linear  feet  and  south  pier 
750  Unear  feet,  '73,  37,  263 ;  '74,  i,  43,  177 ;  '75,  i,  246;  '76,  ii,  469.  To  increase 
the  height  of  450  linear  feet  of  the  south  pier,  '76^  ii,  469.  The  original  project 
stated  to  be  a  pier  extension  of  480  linear  teet  on  each  aide  of  the  oluuinel  and 
dredging  27,898  cubic  yards,  '76,  ii,  469. 

SarFeys. 

1861.  By  Capt  G.  G.  Meade,  '76,  ii,  470. 

1866.  By  W.  T.  Casgrain,  '66,  iv,  142;  '67,  115;  '76,  ii,  470. 

1868.  Under  direction  of  Maj.  J.  B.  Wheeler,  '76,  ii,  472. 

1869-70.  Under  direction  of  Capt.  F.  U.  Farqnhar,  '76,  ii,  472,  473. 

Memoranda  of  soundings,  '66,  iv,142;  '67,  115;  '76,  ii,  470, 471, 472,473;  '79, 1605. 


ISANISTiqiTi:  HARBOR,  MICH.— Survet  of. 

Commerce. 

The  general  commerce  of  the  country  would  not  be  benefited  by  the  impEoremaiit^ 
'73,  254. 

Engineers. 

Chikf  of  Engineers. 

Reporto,  '73,  36;  '79,  155. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston.    Report,  '73,  254. 
Assistant. 

John  Pierpont.    Report,  '73,  255. 

Estimates.    (See  Plans.) 

Plans. 

By  Mbj,  D.  C.  Houston,  1873,  for  two  crib  piers  extending  to  the  18-ibot  eurve,  aad 
dredging  in  channel ;  estimated  cost,  $290,000.  Probability  that  an  east  pier 
will  not  be  necessary,  and  that  the  scouring  action  of  the  river  current  will 
reduce  the  amount  of  dredging,  '73,  255. 

Physical  Characteristics. 

General  characteristics  of  vicinity,  '73,  255. 

Snrvev^s 
1872.  Under  direction  of  Maj.  D.  C.  Houston,  by  John  Pierpont,  '73,  36,  255. 
1879.  Examination  ordered,  '79,  220. 


MANITOWOC  HABBOB,  ITIS.— Improvkmestt  or. 

Appropriations. 

1852 $8, 000, '66,  iii,  35. 

1866 52, 000, '66,  iii,  35. 

1867 45,000,  '69,26. 

1868  (allotted) 17, 500,  '69,  26. 

1869  (allotted) 17, 820,  '69,  22. 


BIYEBS  Am>  HARBORS. 


291 


]IIAlVITOirO€  HARBOR^  WIS.-€onti]iiied. 

Appr^^iiatfons— Continned. 

IWO lao,  000,  »70,  35. 

1871 11,000,  '71,  33. 

1873 20,000,  '73,  33. 

1874 10,000,  » 74,1,39. 

1875 10»000,  *75,  i,  43. 

1876 8,000, '76,  i,  96. 

1878 15,000,  '78»  115. 

1879 6,500, '79,  154. 

Totaltol879 $040,890. 

Commerce. 

Justification  of  improvement,  '6$,  iv,  130;  '68,  100;  '72,  120;  '74,  1,  146;  '76.  11, 
369,  372 ;  '79,  1516.    Importance  as  harbor  of  refuge,  '67,  73 ;  '68, 100 ; '  77,  863. 

Commercial  importance  of  harbor,  '67,  73,  74 ;  '71,  112 ;  '72,  120;  '73,  206;  '74,  i, 
146;  '75, 1,  205;  '76,  ii,  367,  371 ;  '78,  1160. 

&rATi8TiC8,  '66,  iv,  130,  133;  '67,  74,  75;  '68.  100;  '70,  93;  '72. 120;  '73,  204;  '74, 
i,  146;  '75,  i,  205;  '76^  li,  371;  '77,  863,  8^4;  '78,  1161;  '79,  1517. 

CoMtracts. 


Tear. 


1866 
1866 
1866 
1866 
1868 
1868 
1869 
1860 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1878 


ConitnMstOT. 


D.  Smoke 

Hoes  APaokavd 

tTosephVilas 

John  Schttette 

David  Smoke 

John  Schaette 

David  Smoke 

Jolm  Schaette 

David  Smoke 

R.  A.  ConoUy 

T.  Winidate 

H.  Traman 

C.  C.  Banies 

H.  Troman 

do , 

Tmmaa  A  Schroeder 


Contract  for~ 


Pier  eztenaian 

do 

do 

Dredi^ing 

Pier  extension 

Dredging 

Pier  extension , 

Dredging 

Pier  extension , 

do 

Gnard  piles... 
Pier  extension , 

do 

do 

do 

do 


Beferenoes. 


'66,  iv,  180. 

'66,  iv,  130. 

'66,  iv,  130. 

'76,  U,  868. 

'76,  ii.  300. 

'76,  li,  360. 

'76,  ii,  368. 

'76,  ii,  370. 

'71,111;  '76,ii,  370. 

'71,112;  '72,110. 

'73,  203. 

'73,  204. 

'76,  i,  204. 

'76,  i,  205. 

'79| 


.,205. 
,363. 
1, 1516, 1517. 


187(>-'77.  Informal  proposals  were  invited  firom  bidders  of  previous  years,  and  an 

agreement  concluded  with  H.  Tmman  for  saperstmcture,  '77,  863. 
Abstracts  of  bids,  '66,  Iv.  132;  '75.  1,  205,  206;  '79,  1517. 
Abstracts  of  contracts,  '66,  iv,  131 ;  '68,  101. 

Doenmeiits.    (Not  pnblished  in  reports. ) 
S.  Doc.  No.  16,  34th  Cong.,  3d  Sess. 

Eiiiriiieers. 

Chief  of  Engineers.  ^ 

Beports,  '66.  ill,  12;  '67,  21:  '68,  29;  '69,  25;  '70,  35;  '71,  33;  '72,  32;  '73,  33; 
'74,  i.  39;  '75,  i,  43;  '76^  i,96;  '77,  100;  '78»  115;  '79,  154. 
Engineebs  in  Charge. 
Maj.  J.  D.  Graham,  T.  E.,  1854-^57.    Reports,  S.  Doc.  42,  35th  Cong.,  Ist  Sess., 

pages  2,  73,  175;  S.  Doc.  16,  34th  Cong.,  3d  Sess. 
Mai.  J-  B-  Wheeler,  1866-70.    Reports,  '66,  iv,  129 ;  '67,  73 ;  '68,  99. 
Maj.  D.  C.  Houston,  1870-75.    Reports,  '70,  93 ;  '71,  111 ;  '72, 119 ;  '73,  203 ;  '74, 

i,  145. 
Mi^.  H.  M.  Robert,  1875-^—.    Reports,  '75, 1, 203 ;  '76,  li,  366 ;  '77, 863 ;  '78, 1160 ; 
'79.  1516. 
Assistants. 
Lieut.  J.  B.  Quinn.    Report,  '67.  73. 
W.  H.  Hoarding.    Reports,  '68,  99;  '72,  119;  '73,  203;  '74,  1,  145;  '75,  i,  203. 

Estimates.    (See  Projects.) 

Expenditures. 

For  repairs  of  piers,  '76,  ii,  367 ;  '77,  864 ;  '78^  1161. 

FiMancial  Statements* 

•66,  iu,  12,  iv,  129;  '67,  21;  '68,  29:  '69,  26;  '70,  35,  93;  '71,  33;  '72,  :«,  121; 
'73,  33,  205;  '74,  i,  39,  146;  '75,  i,  43,  202,  204:  '76, 1,  96,  ii,  366,  367 ;  '77, 100, 
863,  864;  '78,  115, 1160;  '79,  154,  1516. 
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MAlVlTOirOC  HARBOR^  Wlflf.-Continaed. 


Operatioiis. 


Year. 


1864 -'55 

18e6-'67 
1887 -'68 
1868 -'69 

1860 -70 

1870 -'71 

1871 -•72 
1872 -'78 

1873 -'74 
1874 -'75 


1875 -'76 

1876 -'77 
1877 -'78 


1878 -'7» 


Hforth  pier.  Soath  pier. 


No.,  Ji.ft. 
2        64 


16 
0 
2 

4 

4 

8 


2 

2 


8 


512 
288 

64 

128 
128 


100 
100 

50 


i;.A 


576 

288 


5       160 


,1, 


I 


64' 
128  ' 

128 
96 


100 


100 
50 


150 


13 

10 

5 
8 

8 


416 

820 

160 
96 

96 


2 
2 


8 


100 
100 

50 


150 


Is,Si. 


416 

820 
160 

96 
96 


100 

100 
50 


Dredg- 
ing. 


O.ydt, 


62,002 
68,714 


Dredfiiig  in  ohumel  end  for 

cribs. 
Dredeing  in  channel  and  for 

orioa. 


64  foet  doae  piling . 


Harbor  nier  extended  to  IS 
feet  of  water;  guard  pilea 
driven;  cribs  refilled. 

4  cribs  sunk  on  stone  founda- 
tions of  25  cords  each. 

1  course  of  superstructure 
added;  cribs  decked  with 
plank;  cribs  sunk  on  stone 
foundations  to  the  channel 
fooes  of  both  piers. 

Repairs  to  piers  by  hired 
labor. 

do 

Bepairs 
labor; 


to  piers  by  hired 
500  linear  leet  pier 

deckcid  with  plank. 
North  pier  1,620  feet  long; 

south,  1,550  feet 


&  Doc  42,   S5th 
Coiue.,  1st  SSM., 


p.  78; '76,  ii,  aw, 

W,  21,78;  *"  ' 
868. 


'Te.li, 
'fli^OO;  '76,ii,3». 

'69,25;   '76,ii,9S9^ 

870. 
»70,M;    »76,ii,»70. 
»71,88,1U;   '76,ii, 

870. 
'72,82;   '7«,a371. 
'73,88,203;   'TS,!!, 

871. 

'74.1,3^145;   'TC, 

11,872. 
>76,  i,  48,  208,  904; 

'76,11,372. 


'76,1,  90^  ii,  360, 867. 

'77,100,863. 
'78, 1161. 


'79,154,1516. 


Record  of  early  operations,  1843,  '76,  ii,  368.    Or  appropriations  of  1876,  |5,000  wsb 
especially  allotted  for  protecting  the  work,  '76,  i,  36.    History  of^  to  1875,  '76, 
ii,  366.    Abstracts  of  materials  used  and  work  done,  '67,  74 ;  '68,  101 ;  *72, 120; 
'74,  i,  145;  '76.  ii,  367;  '77,  864;  '78, 1161;  '79.  1516. 
PbTsical  Characteristics. 

Advance  of  shore  line  in  the  ylcinity  of  piers,  '76^  ii,  37!^    Scour  of  Manitowoc 
Kiver  will  keep  open  a  channel  protected  from  encroachments  of  sand,  '66^  iv, 
130.    Lake  bed  unfftvorable  to  the  accurate  setting  of  cribs,  '73,  203.    Peca- 
liarities  of  harbors  along  the  west  shore  of  Lake  Michigan,  '68,  99. 
Plans. 

By  W.  H.  Heardin^,  1873,  for  a  system  of  outside  breakwaters  corering  entrance  to 
harbor;  objections  to  plan  by  M^or  Houston,  '73,  204,  205. 
Private  and  Corporate  ^Torii. 

The  city  expended  1^,000  in  the  construction  of  dredging  outfit,  '76^  ii,  368. 

1870.  Docking  within  piers ;  dredging  to  11  feet  for  a  mile  inside  eastern  ends  of 
piers,  '71,  112;  '76,  ii,  371. 

1872.  Dredging  to  13  feet,  '72,  120.    $15,000  additional  expended  by  citizens  in 
dredging,  °76,  ii,  372. 
Projects. 

By  Maj.  J.  D.  Graham,  1854,  for  an  extension  of  parallel  piers  (220  feet  apart)  to  the 
12-foot  curve ;  estimated  cost,  $62,780.94 ;  S.  Doc.  42,  35th  Gong.,  Ist  Sess. 

By  Major  Wheeler,  1866,  revising  previous  project  and  providing  for  an  extennon 
to  the  12- foot  curve,  by  extending  the  north  pier  an  additional  1,140  feet,  and 
the  south  pier  1,010  feet,  with  dredging  to  a  depth  of  12  feet ;  estimated  cost, 
$141,747.82,  '66,  iv,  129,  131 :  '69,  26. 

The  foregoing  estimate  increasea  by  M^jor  Wheeler,  1869,  by  $31,000.  to  supply  de- 
ficiency due  to  repairs,  and  increasea  amount  of  dredja^ng,  '69,  26 ;  '70,  93. 

Revised  by  Maj.  D.  C.  Houston,  1872,  for  an  extension  of  the  piers  to  tiie  18-foot 
curve,  requiring  400  feet  on  each  pier;  estimated  cost,  $75,434.72,  '72,  121;  '74. 
i  146*  '79  1516. 

By  M^J.  H^.  M.  Roberi^  1879,  for  completion  of  existing  project,  $15,362.54,  '79, 1516. 
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MABriTOirOC  HARBOR,  ¥riS«r-Continaed. 

Surveys. 

1853.  Of  harbor,  '76,  ii,  368. 

1856.  Under  direction  of  M%jor  Graham,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist  Seas., 

page  73. 
Maps. 
Of  harbor,  '66,  i;  '7$,  ii,  366. 


MARBIiEHEAD,  MASS.— Sea-walls  at. 

Appropiiatioiis. 

1^25  (survey) $400.    Act  of  March  3. 

1852 500.    Act  of  August  30. 

Bniirineers. 

Chief  of  Engixebbs. 

Report,  '66, 1,  7. 
Enouoceb  in  Charge. 

CoL  J.  D.  Qraham,  1865.    Report,  '66,  i,  36. 


ULARCITS  hook,  harbor,  pa.— improvement  of. 

Appropriations. 

1829 15, 000, '66,  iii,  31. 

1866 5, 000,. '66,  ill,  31. 

1867 94,000, '71,686. 

Note. — ^Prior  to  1836  there  was  appropriated  for  improving  harbors  on  the  Dela- 
ware, viz,  Marcos  Hook,  Chester,  New  Castle,  Port  Penn,  and  Fort  Mifflin,  the 
sum  of  $38,413,  H.  Doc.  120,  44th  Cong.,  1st  Sess. 
Commerce. 

Statistics,  '70,  425;  '74,  ii,  136;  '77,  54;  '78,  60;  '79,  73. 
Contracts. 
1867.  William  H.  Rotan,  materials  and  labor,  '67,  435,  436.    A.  P.  Eyre,  materials 
and  labor,  '67,  435,  436.    J.  C.  Leiper,  materials,  '67,  435,  436.    Crane  &,  Keav- 
eny,  labor,  '67,  435,  436.    James  R.  Grant,  materials,  '67,  435,  436. 
Abstracts  of  contracts;  mismanagement  and  bad  faith  of  A.  P.  Eyre,  '69,  380.   Dif- 
ficulties and  delays  caused  by  the  system  of  letting  of,  '67,  431 ;  '71,  687. 
Abstracts  of  bids,  '66,  iv,  224;  '67,  436,  437. 
Eni^eers. 
Chief  of  Engineers. 
Rei»orts,  '66,  ii,  41,  iii,  21,  31;  '67,  43;  '68,  63;  '69,  53;  '70.  71;  '71,  78;  '72, 
75;  '73,  80;  '74,  i,  91;  '75,  i,  97 ;  '76,  i,  59;  '77,  54. 
Engineers  in  Charge. 

Lieut.  Col.  C.  S.  Stewart  assigned  charge  July  21,  1866,  '66,  ii,  41,  iii,  21 ;  '67,  434. 

Reports,  '66,  iv,  221 ;  '67,  431,  434 ;  '68,  ©W' ;  '69,  380.    Relieved  by 
Lieut.  Col.  J.  D.  Kurtz,  '70,  70.    Reports,  '70,  424;  '71,  686;  '72,  778;  '73,  865; 

'74.  ii,  135;  '75,  ii,  181 ;  '76,  i,  270;  '77,  262. 
1877.  Col.  J.  N.  Macomb.    Reports,  •78»  436;  '79,  444. 
Assistant. 
Thomas  Valentine,    Reports,  '75,  ii,  182;  '78»  436;  '79,  444. 
Bstimates. 
By  Major  Stewart,  for  entire  and  permanent  completion,  $94,000,  '66,  iii,  22,  31,  iv, 
222,223. 
Financial  Statements. 
'67,  435;  '68,  63,  698,  699;  '69,  54,  380:  '70,  71,  424;  '71,  78,  687;  '72,76,  778; 
'73.  80,  865;  '74,  i,  91,  ii,  136;  '75,  i,  97,  ii,  181;  '76^  i,  59,  271;  '77,  54,  262; 
'78^60,436;  '79,73,444. 

Operations. 

No  history  of  original  operations. 

186&-'67.  Confined  to  letting  of  contracts,  '67.  43,  435. 

1867-'68.  Two  bridges  connecting  pier  heads  and  wharves  have  been  built,  two  cribs 

sunk,  and  two  more  nearly  ready.    Wharves  and  pier  head  reconstructed,  '68, 

63,  697,  698. 
1868-^69.    Have  progressed  very  slowly  on  account  of  the  inefficiency  of  one  of  the 

contractors.    Two  cribs  have  been  sunk  and  the  wood- work  of  those  sunk  last 

year  completed,  '69,  53,  380. 
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jUABCUS  hook  HABBOB.  PA^-Oontinned. 

Operatfons— Continued. 
186d-70.  297  onbio  yards  of  hammered  face  stone  and  895  perohes  rabble  backing 
received  and  placed  in  position,  '70,  71,  424. 


1870-71.  Closed  by  completion  of  the  ice  piers ;  description  of  the  work,  '71, 78, 687. 
"    "de 
^aviei 

80,865. 


1871-72.  Iron  ladders  were  attached  to  each  pier,  '72,  778. 

187i^73.  Heavier  ladders  substitated  and  placed  in  recesses  oat  in  the  pietB,  '73, 


1874-75.  Repairs  to  piers  and  bridges,  '75,  i,  97,  ii^  181. 

1875-76.  Repairs  to  the  lower  outer  ice  pier,  '76,  i,  59,  270.    History  of  operationa 

since  1867   '79  444. 
1877-78.  Minor  repairs  only,  '78»  60,  436. 
1878-79.  Thorough  repairs  to  the  piers ;  connecting  bridges  reboilt  and  dredging  to 

18  feet,  '79,  73,  444. 
Physical  Cbaracteristies. 

•66,  iv,  221;  '75,11,  182. 
Plans* 
To  extend  a  branch  of  the  Chester  and  Delaware  Railroad  on  to  the  piers.    Report 

of  officer  in  charge,  assistant  engineer,  and  letter  of  William  Ward  in  regard 

to  this  plan,  '75.  li,  181,  182,  183. 

PrlTate  and  Corporate  ^Tork. 

The  citizens  repaired  pier  and  wharf  to  prevent  their  entire  destraction,  '66,  iv,  221. 
Projects. 
Original,  a  harbor  of  refage  from  running  ioe,  '68,  699 ;  '70,  425. 
By  Major  Stewart,  for  repairs  and  improvements,  consisting  of  new  bridge  and 
piers,  '66,  iv,  221,  223.    Description  of,  as  completed,  '71,  78,  687. 
Surveys. 
1879.  By  Col.  J.  N.  Macomb,  '79,  444. 
Maps. 
Plan  of  ice  harbor,  '79,  444. 


MABitl^EI'TE  HABBOB,  ISICH.— iBfPROVisMENT  or. 


Appropriations. 

1807 186,000, 

1869  (aUotted) 26,730, 

1870 85,000, 

1871 60,000, 

1872 50,000, 

1873 15,000, 

1874 15,000, 

1875 15,000, 

1876 2,000, 

1878 2,000, 

1879 1,500, 


'67.  21. 
'69.22. 
'70^34. 
•71,  31. 
'72,30. 
'73,32. 
'74,  i,  37. 
•75,  i,  41. 
'76^  i,  94. 
'78,  113. 
•79,  152. 


Total  to  1879 t397,230. 

Commerce. 

Benefits  of  improvement  to  oommeroe,  '66^  iv,  78;  '67,  67 ;  '69, 25 ;  '71,  31 ;  '75,  i, 

189;  '76,  li,  332,  334.    Effect  of  conflagration,  1868;  loss,  $1,500,000,  '68»  97; 

'76,  ii,  332.    Local  interests,  '67,  66,  67  j  '70,  92;  '75,  i,  190;  '76,  u,  831,  834. 

Memorial  to  Congress  requesting  protection  oif  harbor,  '76^  ii,  ^2. 
Statistics,  '67,  67;  M58,  97;  '70,  92;  '72,  114;  '74,  i,  137;  '75,  i,  190,  191;  '77, 

851,  852;  '78»  1141;  '79,  1483. 
Contracts. 


Year. 

CoDlraotor. 

Contraot  for— 

Beferenoea. 

1867 

W.  Pormiflon 

Constraction  of  breakwater '  'fi7.  firsa.  '<n..&s.  >aD.24. 

1867 

Peter  white 

do 

w  »: 

1867 

Gelly  d&  Weston* 

W.  f'ersiison 

'Framiiitr - r 

385,  '76,li,8W. 

1867 

•  "™i"o 

......do 

1860 

T?arfc  St.  jAnnJnmtT-r -,-tt--- 

Constraction  of  breakwater 

do 

'9,24,72;  ^76, 11,333. 
'Tl,  109. 

1870 

Jftmee  Caldwell - 

1871 

Sidnev  Adams .......r... 

do 

'71, 109. 

1875 

£dwaxd  Powell 

do 

'76,  L  189. 
'76,11,830,333. 

1876 

H.  J.  Lntes 

do 

*  Contract  annulled  and  awarded  to  W.  Ferguson,  '67,  68.  tContraot  extended,  '76,  ii,  333. 
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ISABqiTISTTE  HA»BOB»  IIUCH.-ContinQed. 


Cotttracts — Continued. 
Abstoracts  of  bids,  '67,  68. 
AbetractB  of  contracts,  '67,  69;  '68,  97;  '69,  72;  '76,  ii,  331. 

ChIXF  of  ENGUn&EBS. 

Reports,  '66,  iii,8;  '67.  21;  '60,  28;  »69,  24;  '70,  34;  '71,  31;  '72,  30;  '73,  31; 
•74,  i,  37;  '75,  i,  41 ;  '76, 1,  94;  '77,  98;  '78,  113;  '79,  151. 
Enginsers  in  Charge. 
Maj.  W.  F.  Raynolds,  1866.    Reports,  '66,  iv,  77 ;  '67,  256. 
mS,  J.  B.  Wheeler,  1866-70.    Reports,  '67,  66 ;  ^68,  94. 
M^.  D.  C.  Houston,  1870-'76.    Reports,  '70,  92;  '71,  108;  '72, 113;  '73,  195;  '74, 

1,137. 
lii^.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  189;  '76,  u,  330;  '77,  851;  '78> 
1140 ;  '79,  1482. 
AssiSTAirrs. 
Lieut.  J.  B.  Quinn.    Report,  '67,  07. 

William  H.  Bearding.    Reports,  '68»  94;  '74,  i,  138;  '75,  i,  189. 
Capt.  J.  W.  Cuvler.    Report,  '73, 196. 
R.  8.  Littlefield,  '68»  95. 
Estimates. 
By  MjO-  W.  F.  Raynolds,  1866,  for  a  crib  breakwater:  first  location,  9385,129.58  (the 
one  chosen,  '67,  67),  '66,  m,  8,  iy,  81 ;  '76,  u,  332;  second  location,  ^9,764.10, 
'66»  iv,  82. 
By  Mig  JB.  M.  Robert,  1875,  for  extension  of  breakwater  400  linear  feet  in  33  feet  of 
water,  at  estimated  cost  of  ^68,000,  '75,  i,  189;  '78,  1140 :  '79,  1482.    Break- 
water  extended  10  feet  beyond  originally  proposed  length  lor  about  ^,000  less 
than  original  estimated  cost,  '76,  li,  330;  '79,  1482. 
Expen^Utiures*    (See  Financial  Statements.) 

For  repairs  to  breakwater,  '76,  ii,  331 ;  '77,  ^2;  '78,  113, 1141. 
Financial  Statements* 
'66i  iii,  8;  '67,  21;  '68,  28,  96,  97;  '69»  25;  '70,  34,  92;  '71,  3l;  '72,  30,  114;  '73, 
32,  196:  '74,  i,  37,  138;  '75,  i,  41,  189, 190;  '76,  i,  94,  ii,  330,  331;  '77,  98,  856; 
•78»  113,  1141;  '79,  152,  1483. 

Operations. 


1887 -'08 


1800 -'70 
1870 -"Tl 
MTl-'Ta 
1872 -'78 

1873 -'74 

]874-'75 

1875 -'70 

1870-77 
1877 -'78 


Pi 
« 


100 


I 


210 
460 

200 
260 
S50 
200 


60 


i-A 


100 

460 
800 
800 
600 

160 

100 

60 


Chrdt, 


741 
811 


2,060 


Bemorks. 


1  orib  Bnnk  throngli  the  ioe 

8  cribs  rank  thxoagh  the  ioe;  bottom 
hard  and  leveL 


Pier  supplied  with  stone;  decking  be- 
gun. 


Debking  oompletod  except  on  last  150 

oipi< 
Cribe  sunk  on  a  stone  foundation  7^  feet 


feet  01  pier;  oribs  reflUed. 


high. 
Pier  riprapped;  decking  completed  by 

hirea  labor;  minor  repairs. 

Minor  repairs 

B^Mdrs  to  breakwater 


Seferencea. 


'68,  05;  >79,  it,  882. 
'69,24,25;    '76,  ii,  882. 

^76,  ii,  883. 

'70,34,92;    '76,0,888. 
'72, 144;  '76,  ii,  833. 
'73,105;  '76,ii,8.i3. 

'76,  ii,  383. 

'76J,  189;    '76,  ii.  888, 

'76,  ii  94,  ii,  330. 

'77,98.851. 
'78,118,1140. 


1875.  Project  completed ;  bieakwater  2,010  feet  long ;  cost  of  work  compared  with 
original  estimate  of  1866,  '76,  ii,  330 ;  '77,  851 ;  '79,  1482.  Historf  of  opera- 
tions, '76,  ii,  331.  Abstracts  of  materials  used  and  work  done,  '67,  69;  '68,  97; 
'76,  ii,  831. 

Physical  Characteristics. 

General,  of  Marqnette  Harbor,  '71,  109 ;  '76,  ii,  331.  Character  of  substratum,  as 
determined  by  boxings  taken  in  1869  on  line  of  pier,  '76,  ii,  333. 
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Projects. 

By  M%j.  W.  F.  Raynolds,  1666,  for  a  orib  breakwater  from  north  side  of  harbor, 
southerly,  for  a  distanoe  ot  2,000  linear  feet,  in  four  sections  of  500  feet  each, 
respectively  (beginning  at  shore  end),  25,  30,  35,  and  40  feet  in  width ;  entiro 
structure  when  completed  to  be  5  feet  above  the  water,  filled  with  baUast  and 
decked,  '66,  iv,  79,  80,  82 ;  estimated  cost,  $385,129.58,  '66,  iii,  8,  iv,  81 ;  '76, 
ii,  332.  In  1875  the  breakwater  was  completed  to  a  length  of  2,010  feet  (or  10 
feet  beyond  original  estimate),  at  a  cost  of  $92,000  less  than  originally  estimated, 
'76,  iL  330 ;  '7d,  1482. 

By  M^J.  H.  M.  Robert,  1875,  for  further  extension  of  breakwater  for  an  additional 
distance  of  400  feet,  at  an  estimated  cost  (not  in  addition  to  original  estimate) 
of  $68,000,  '75,  i,  189 ;  '79,  1482. 
Surveys. 

1859.  Of  Marquette  Harbor,  under  direction  of  Captain  Meade,  '67,  53,  566. 

Maps. 
Of  harbor,  '76,  U,  330. 


]IL4TACM>RDA9  TEX.— (See  Iin>iANOLA,  Pabso  Cayaixo,  nc.) 


mATAPOBri  RITER,  TA.— Examinahoh  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  168. 
Engineers. 
Chief  of  Enginkebs. 

Report,  '75,  i,  95. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  8.  C.  E..  Report,  '75,  i,  95. 
Estimates.    (8ee  Plans.) 
Pbysieal  Characteristics. 
Description  of,  '75.  ii,  166,  167,  168,  169.    List  of  obstructions,  '75,  ii,  167, 166. 

Plans. 

Of  8.  T.  Abert,  1875,  for  removal  of  obstructionB  and  closing  secondary  chamiels; 
estimated  cost,  $34,059,  '75,  ii,  169, 170. 
Sorvevs. 
1828.  By  Colonel  Crozet,  '75,  ii,  166. 
1874.  Examination  made,  '75,  1,  95. 


MATINICITS  ISIiANDy  ME.— Survey  for  a  harbor  at. 

Commerce. 

Improvement  of  Ten-Pound  Harbor  is  not  warranted,  '76,  i,  194.    Benefit  to  com- 
merce by  tbe  improvement  of  Matinicus  Harbor,  '76^  i,  195.    Availability  as  s 
harbor  of  refuge,  '76,  i,  197,  198. 
Enprineers. 
Chief  of  Engineers. 

Report,  '76^  i,  48. 
Engineer  in  Charge. 
Lieut.  Col  Gtoorge  Thorn,  1875.    Report,  '76,  i,  194. 

AB8ISTANT. 

Sophus  Haagensen.  1875.    Report,  '76,  i,  196. 
Estimates.    (See  Plans.) 
Piiysical  Ciiaracteristics. 

General,  '76,  i,  195,  196,  198.    Tides,  '76,  i,  195, 197. 
Plans. 

By  Sophus  Haaffcnsen,  for  three  breakwaters :  (1)  to  inclose  area  between  ICatini- 
cus  Island,  Indian  and  Dexter  Ledges,  making  a  harbor  for  small  vessels  only, 
at  an  estimated  cost  of  |36,000 ;  (2)  to  make  a  harbor  for  vessels  of  all  classes, 
at  an  estimated  cost  of  |300,000:  (3>  from  Curtis  Point  to  Ten-Pound  Island 
and  from  Cato  Ledge  to  Ragged  Island,  to  make  a  harbor  of  refuge,  at  an  esti- 
mated cost  of  $1,114,000,  '76,  i,  196, 197,  198. 
Sarvey. 
1875.  By  Sophus  Haagensen.    Report,  '76,  i,  196. 
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JUAiniEKS  JBAT,  OHIO*— <See  Tolsdo  Habbor.) 


MAimiEE  BIVEB,  above  Toledo,  Ohio.— Ibcproysment  ov. 

Appropriations. 

1872, 17,000,  '72,  225. 
Conunerce* 

Bequirements  disonseed,  '72,  235,  236. 
Contracts. 

1872.  H.  F.  Stock  &,  Co.,  dredging,  at  25  cents  per  cable  yard,  '73^  324, 385. 
Abfltraot  of  bids,  '73,  325. 

Bngineers. 

Chief  of  Engineers. 

Beporta,  '71,  48;  '72,  43,  45;  '73,  42. 
Engineers  in  Charge. 
Capt.  a.  L.  Gillespie,  1871.    Beport, '72,  225.  235. 
Mad.  Franklin  Harwood,  1873.    Keport,  '73,  324. 
Estimates. 
By  Mi^or  GUleepie,  for  8-foot  channel  from  Toledo  to  Mamnee,  |7,000, '72,  237. 
By  M^jor  Harwood,  1873,  to  complete  channel  from  Perrysborg  to  Manmee  City, 
$15,000,  '73,  324,  325. 

Financial  Statements. 

'73>325. 
IfCffislation. 

Examination  and  survey  ordered  by  act  of  March  3,  1871,  '71,  48. 
Operations. 
1872-^3.  23.159  cubic  yards,  dredged,  making  channel,  for  vesselB  drawing  7  feet  of 
water,  oetween  Toledo  and  Perrysborg,  ^73,  324,  ^. 
Piiysical  €liaracteristics. 

Description  of,  '72,  236,  237. 
Projects. 
By  Mi^or  Gillespie,  for  dredging  a  channel  60  feet  wide  and  8  feet  deep,  between 
Manmee  City  and  Perrysbnrg,  and  deepening  existing  channel  over  JDelawaxo 
Flats,  '72,  ^. 
By  Major  Harwood,  for  dredging  a  channel,  for  yessels  drawing  no  more  than  7 
feet,  from  Toledo  to  Maumee  City,  '73,  42. 
Private  and  Corporate  ^Tork. 
The  canal  embankment  built  by  the  State  of  Ohio,  in  1840-^41,  an  ii^ury  to  the 
channel,  '73,  42. 


•I; 


1871.  By  Capt.  G.  L.  GiUespie.    Beport,  '72,  235. 


M'CABOOE'S  COTE,  Isle  Boyale,  Eiaiie  Snperior,  Micli.— Exam- 
ination OF. 

Engineers. 

Chief  of  Engineers. 

Reports,  '76,  i,  93. 
Engineer  in  Charge. 

Maj.  C.  B.  Comstock,  1876.    Beport,  '76,  ii,  320. 
Estimates.    (See  Plans.) 
Plans. 
By  M^jor  Comstock,  1876,  for  the  excavation  of  a  portion  of  the  rocky  ledge  ob- 
structing entrance,  to  a  depth  of  15  feet  at  low-water :  estimated  cost,  $^,000, 
•76,  ii,  m 
Snrveys. 
1867.  This  locality  included  in  the  Lake  Survey,  '76^  ii,  320. 


HKEKEB'S  ISLAND  liOCK  AND  DAM.— (See  Mississippi  Biver.) 
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MEMFHISy  TEBTN*— PBOTBOnoHT  ew  biyer  fboht. 

Appropriations. 

1878 $46,000, '78,88,  637. 

1879 37,000,  '79,  117,  980t 

Enipliieers. 

Chibf  of  Engineebs. 

Reporte,  '77.  78;  '78,  88;  '79,  117. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyaurd.    Reports,  '77,  490;  '78,  637 ;  '79,  979. 
Assistant. 
G.  Bamey.    Report,  '79,  980.  * 

Estimates.    (See  FTcjects.) 
Financial  Statements. 

'78,  88,  637 ;  '79,  117,  980. 

Operations. 

1878-79.  Protection  of  city  front,  work  done  by  hired  labor,  '79, 117,  979,  9SL 

Piiysicai  €haracteristiGS. 

(See  Mississippi  River  below  Cairo.) 

Projects. 

Capt.  W.  H.  H.  Benyaord,  1877,  to  protect  water  fiont  by  shore  protection  for  a 
distance  of  7,600  linear  feet;  estimated  cost,  $170,000,  '77,  78,  492;  '7%  637; 
'79.  979. 
Snrveys. 

At  Memphis,  '78^  637. 


MEBTDOGOrO  BAT,  €AX.— Examixatiov  or. 
(See  Pacific  Coast,  Harbor  of  Rbvuob.) 

fingineers. 

Chief  of  Enginbbbs. 

Reports,  '77,  123. 
Board  of  Engineers. 
For  the  Pacific  Coast  met  Angnst,  1876,  to  examine  the  harbors  of  Mendocioo, 
Hnmboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  breakwater  and  harbor  of  reftige.    The  board  consider  that  a  harbor  of  yeiy 
limited  capacity  could  be  bnilt  here.    Report,  '77,  1052. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  S.  Stewart,  and  Miq.  6.  H. 
MejdeU.) 

Estimates. 

By  Board  of  Engineers  for  breakwater,  $3,455,100,  '77,  1058. 


MENOnONEi:  HABBOB,  MI€H.  AND  ITIS.— iMPROVSMXirr  of. 

Appropriations. 

1871 $25,000, '71,32. 

1872 25,000, '72.  31. 

1873 25,000, '73,  32. 

1874 25, 000, '74,  i,  37. 

1875 25,000, '75,  i,  42. 

1876 8, 000, '76,  i,  95. 

1878 10, 000, '78,  113. 

1879 10,000, '79,  152. 

Total  to  1879 $153, 000. 

Commerce. 

Local  interests,  '67,  132,  133;  '73,  197.    Justification  of  improTement  '67,  134; 

'75,1,193;  '76^  u,  338. 
Statistics,  '67,  133;  '72,  115;  '73,^97;  '74,  i,  139:  '75,  i,  193,  194:  '76^  ii,  335; 

•77.  863;  '78,  1143;  '79,  I486. 
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inSBrOlHONEB  HARBOR,  MICH.  ANR  WIS.— Continued. 
Contracts. 


rear. 


ContsftDtoir. 


1871 
1873 
1874 
1874 

1875 
1877 
1878 
1878 


Aimer  Kirby 

do..... 

Menomonee  Dredge  Conipan  v 

Green  Bay  Dredge  ana  Pile-Driyer 

Company. 

Menomonee  Dredse  Company  * 

Tnunan  &.Schroeaer 

Menomonee  Dredge  Company 

Green  Bay  Dredge  ana  Pue-Drlyer 

Company. 


Contraot  for— 


Materials  and  labor 

do 

Dredging,  per  cubic  yard 
Conannotion  of  pile  pier. 


Mai 

Dredi 

Mate] 


;  per  onbic  yard 
and  labor. ....'. 

:,  per  cubic  yard 
and  labor 


Bate. 


$0  25 


IH 


10 


Beferenoee. 


'71, 110. 
'74,  i,  138. 
'74,  i,  138. 
'76, 1,  392. 

'76,  i,  93. 
'77,852. 
'78, 1142. 
'79, 1484. 


*  Contract  ezteiMed,  '76, 11,  884. 

Abstracts  of  bids,  »75.  i,  194;  '77,  864;  '79,  1485. 
Engineers. 

Chief  of  Enginbers. 
Reports,  '67.  27;  '71.  31;  '72,  31;  '73»  3'^;  '74.  i,  37;  '75.  i,  41;  '76.  i,  94;  '77, 
99;  '78»113;  '79,  152. 
Engineers  in  Charge. 
MaJ.  J.  B.  Wheeler,  1866^0,  '70,  32.    Report,  '67,  32. 
Capt.  J.  W.  Cuyler,  1870,  temporarily  in  charge,  '70,  32,  33, 
M%i.  D.  C.  Houston,  1870-^5.    Reports,  '71.  109;  '72,  114;  '73,  196;  '74,  i,  138. 
Maj.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  192 ;  '76,  ii,  334 ;  '77,  852 ;  '78,  1141 : 
•79,  1484. 
Assistants. 
W.  T.  Casgrain.    Report,  '67,  132. 
Capt.  J.  W.  Cuyler.    Reports,  '72,  114 ;  '73,  196. 
W.  H.  Hoarding.    Reports,  '74,  i,  138;  '75,  i,  192. 
Estimates*    (See  Plans  and  Projects.) 
Expenditures*    (See  also  Financial  Statements.) 

In  repairs  of  south  pier,  '77,  853. 
Financial  Statements* 
•71,  32;  '72,  31,  115;  '73,  32,  197 ;  '74,  i,  37,  139;  '75,  i,  42,  193;  '76,  i,  95,  ii,  384; 
'77,  99,  852,  853;  '78»  113,  1141,  1142;  '79,  152,  1484. 
Operations* 
I871-'72.  1,150  linear  feet  of  pile  pier  built  on  the  south  pier, '72, 31, 115;  '76,  ii,  336. 
1872-^3.  134  linear  feet  of  pile  pier  buUt  on  the  north  and  197  feet  on  south  side, 
and  133  feet  of  superstructure  on  the  sonth  pier ;  585  feet  of  slab  pier  on  north 
side  built,  '73,  196,  197;  '76,  u,  337. 
187^-^4.  352  linear  feet  pile  pier  on  north  side  and  720  feet  on  south  side  bnilt ;  also 

69  feet  of  superstructure  on  south  pier,  '74,  i,  138 ;  '76,  ii,  337. 
1874-^5.  128  linear  feet  of  pile  pier  on  north  side  and  96  feet  on  south  side  built ; 
32  feet  of  superstructure  built  on  sonth  side ;  also  60,005  cnbic  yards  of  dredg- 
ing; repairs  of  piers,  '75,  i,  192;  '76,  11,  337. 
1875-^.  93,477  cubic  yards  of  material  dredged  from  channel ;  repairs  of  piers,  '76, 

1L335. 
1876-^.  40,584  cubic  yards  of  material  dredged  from  channel,  '77,  852. 
1877-^8.  150  linear  feet  of  crib  pier  on  north  side  and  100  feet  on  south  side  built ; 
3,724  cnbic  yards  of  material  dredged  from  channel ;  resurvey  of  channel,  '78, 
113. 1143. 
1878-^9.  150  linear  feet  of  crib  pier  built  on  the  north  side;  also  100  feet  of  super- 
structure bnilt  on  south  and  150  feet  on  north  pier;  1,568  cubic  yards  of  mate- 
rial dredged  fh>m  channel,  '79,  152,  1484. 
History  of  operations,  '76,  ii,  335.    Channel  is  125  feet  wide,  14  feet  deep,  and  2,800 
feet  long,  '76,  ii,  337.    List  of  material  used  and  work  done,  with  ayerage  cost 
of  cribs,  '78»  1142;  '79, 1485. 
Pliysical  Cliaracteristics* 
General  characteristics  of  Menomonee  River  and  Harbor,  '67, 132 ;  '76,  ii,  335,  338. 
Depth  of  water  in  river  mouth  previous  to  improvement,  '76^  ii,  335, 336.    Bot 
torn  hard,  compact  sand,  '72,  115 ;  '76,  ii,  336 ;  '73,  197.    Effect'of  south  pier  on 
river  current,  '72,  115. 
Plans* 
By  W.  T.  Casgrain,  under  direction  of  liaj.  J.  B.  Wheeler,  to  ox>en  a  channel  across 
the  neck  of  land  between  Green  Bay  and  the  Menomonee  River,  and  to  con- 
struct two  parallel  piers  in  a  direction  due  east ;  north  pier  1,375  linear  feet 
and  south  pier  1,275  linear  feet ;  dredging  in  channel  and  in  an  inside  basin  to 
a  depth  of  12  feet ;  estimated  cost,  $252,571,  '67,  27,  134, 135. 
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Private  and  Corporate  IV'ork. 

The  ''  gap "  ('72,  115)  closed  by  pUe  work,  '73,  197 ;  '76,  ii,  337.    Interior  dredging 

and  docking  by  the  miU  owners  in  1874-^6^77,  '75,  i,  192;  '76^  u,  335;  '77, 882. 
Projects. 
By  Maj.  D.  C.  Houston,  1871-72,  for  improvement  of  the  harbor  hj  two  parallel  pile 

piers  at  the  month  of  the  river,  400  feet  apart,  and  extending  to  the  15-ioot 

curve  in  Green  Bay,  '71.  109;  '72,  115;  '76^  ii,  336. 
To  extend  the  piers  to  the  16-foot  curve  in  the  bay,  1874,  and  to  dredge  a  channel 

14  feet  deep  from  mouth  of  river  to  the  crossing  of  the  ferry  above ;  estimated 

cost,  $212,000;  '74,  i,  139;  '79,  1484. 

Surveys. 

1867.  Under  direction  of  Mfij.  J.  B.  Wheeler,  '67,  27,  132 ;  '76,  u,  336. 
1871.  Examination  under  direction  of  Mi^or  Houston,  '71,  109 ;  '76^  ii,  336. 
1878.  Besurvey  of  channel,  '78,  113,  1142. 
Maps. 
Of  harbor,  '76^  ii,  334. 


HE  BRIM  AC  RITER,  HASS.  (including  Newbaryport  Harbor).- 

IMPBOVBMBNT  OF, 

Approprlattons. 

1^ $32,100  00.    AotofMay23. 

1830 3,506  72.    Act  of  April  23. 

1831 16,000  00.    Actof  Maroh2. 

1833 4,900  00.    Act  of  March  2. 

1834 3,860  00.    Actof  June28. 

1870 25,000  00, '71,93. 

1871 25,000  00, '71,93. 

1872 25,000  00, '72,  92. 

1873 25,000  00,  '73,  101. 

1874 10,000  00,  '74,  i,  111. 

1875 12,000  00, '75,  i,  116. 

1878 10,000  00,  '78,41. 

1879 5,000  00,  '79,49. 

Totaltol879 $197,366  72. 

Statement  of  appropriations,  '73,  1081 ;  '76,  i,  165;  '79,  264. 
Commerce. 
Justification  of  improvement,  '70,  472;  '73,  1112,  1113;  '79,  267.    Newbuiyport  a 

harbor  of  refuge,  '70,  472. 
Statistics,  '77,  171;  '78,  206;  '79,  266,  267. 
Contracts. 
1870.  Q.  W.  Townsend,  removal  of  obstructions,  '70,  467.    A.  Basohk^,  removal  of 
obstructions,  at  $25  per  cubic  yard,  '70,  467 ;  '71,  869.— 1871.  W.  S.  Fretch. 
dredging,  at  $10  per  cubic  yard.  '71, 868.— 1873.  A.  R.  Wright,  dredging,  at  $4.9» 
per  cubic  yard,  '73,  1082.    A.  K.  Wright,  dredging,  at  $4.50  per  cubic  yard,  '73^ 
1082. — 1875.  Curtis,  Fobes  &  Co.,  dredging,  at  35  cents  per  cubic  yard,  '75,  ii, 
401. — 1878.  T.  A.  Sylvester,  removal  oirock,  at  $28  per  cubic  yard,  '79,  264. 
Abstracts  of  contracts,  '71,  869;  '75,  U,  402;  '79,  266. 
Abstracts  of  bids,  '71,  869;  '75,  i,  401;  '79,  266. 
Engineers. 
Chisf  of  Enoinbbrs. 
Reports,  '69,  60;  '70.  78;  '71,  92;  '72,  91;  '73,  101,  106;  '74.  i,  110;  '75.  i,  116; 
•76,  i,  42;  '77,  36;  '78,  41;  '79,  48. 
Engineers  in  Charge. 
Lieut.  Col.  J.  G.  Foster,  1869~'71.    Reports,  '69,  421,  437 ;  '70,  467,  469,  471,  473; 

'71.  867 
Lieut.  Col*.  George  Thom,  1871-'—.    Reports,  '71,  866 ;  '72,  940,  961 ;  '73^  1081, 
1112, 1114;  '74,  ii,  310;  '75,  ii,  399;  '76,  i,  165;  '77,  169:  '78,  205;  '79,  264. 

Capt.  G.  L.  Gillespie.    Report,  '69,  43a 
Henry  Mitchell.    Report,  '70,  474. 
D.  Koppman,  '70,  473. 
Lieut.  J.  B.  Quinn.    Report,  '73, 1112. 
G.  P.  Low.    Report,  '  72,  962. 
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Estimates.    (See  PIbiu  and  Projecte.) 
Financial  Statements. 

'71,93,867;  '72.92;  -73,  101;  'T*,  i,  111;  '75,  i,  11«;  '76^  i,  48j  '77,37;  '78,  «; 
'79,  49. 
Operations. 


Tft. 

Saurka. 

F 

i^ 

cr-trdt 

••00 

■TB,B1,M0. 

3.756 

8.1*0.  a 

a,S7o.2 

tM 

"SsKS  ES.'*"'«  »""  "^  "^"*^  ■"■ 

TS,  4a,2<4. 

1877 -'78 

SlSS&rS^;;;;;-:--- 

-SO 

tsos 

HUtot;  of  operatione,  '71,  867. 
Table  of  improTemente,  '77,  ITO ;  '78,  206. 
Phrsical  Ckaracterlstlcs. 

Description  of  obatraotiona,  '69,  438;  '70,  473,  474;  '73,  1113.    Of  river,  '7<^  474; 
'73,961,962;  '73,1113. 
Flaas. 

Bj  Beniy  Mitchell,  lB70,for  movliig  baigea  over  the  rapids,  '70,  476. 

By  Iiieatenont-Colooel  'Thorn,  187^  for  alack-nater  nuvigatiou  by  means  of  lock 
mnd  dam  at  Upper  Fails:  dam  900  feet  by  9  feet ;  estimated  cost,  (130,000,  '71, 
869;  '72,962. 
Private  and  Corporate  IForfc. 

Survey,  by  Henry  Mitchell,  for  the  Peutncket  NavigatioD  Company,  '70,  474. 
Projects. 

By  Captain  Oille«pie,  1669,  for  the  removal  of  olMtnictions  from  Upper  and  Lower 
Polls,  of  Qangway  Rock,  the  "  Boilers,"  and  a  vreck  near  the  month ;  eertimated 
cost,  169,025,  '69,421,43d;  '70,469,  473;  '76,1,  165. 

By  Lientenaiit-Colonel  Thom,  1871,  amending  the  foregoing  by  a  re-Mtimste  of 
1165,000,  based  on  a  reeorrey,  '71,  92,  667. 

By  G.  P.  Low,  1871,  for  channel  60  feet  wide  and  4  feet  navigable  depth  at  low 
stacse,  to  the  lower  locks  at  Lawrence;  estimated  cost,  |115,000,  '72,  961,  9^ 
After  various  revisiona  and  re-Mtimatw, '72,  911 ;  '73,  llli,  1114;  '74,11,311; 
'79,  265 ;  the  project,  as  adopted,  consisted  in  the  removal  of  obstmctions  to  a 
deptb  of  12  feet  at  ordinary  high-water  from  month  to  Haverhill,  15  miles, 
thence  4  miles  throngh  the  falls  to  a  depth  of  4  feet ;  also  for  the  improvemeDt 
of  Newburyport  Harbor,  the  removal  of  North  and  Booth  Oanewny  Kocks  to  a 
depth  of  9  feet  at  mean  low- water,  and  the  "  Boilers "  to  a  depth  of  5  feet;  the 
removal  of  a  sunken  wreck ;  estimated  cost,  $147,000,  '76,  i,  165 ;  '77,  170. 
Snrrers. 

1H69.  Hnrve;  bv  Cantain  Qilleepie  '69,  60,  421,  437,  438,  473,  474. 

1871.  gnrvey  by  G.  F.  Low,  from  Hazeltlne  Bapids  to  Lawrence,  '73,  MO,  961,  962; 
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Appropriatioiifiu 

IM6 120,000 

1837 30,000 

1838 60,733 

1844 25,000 

1862 20,000 

1866 75,000 

1868  (aUotment) 25, 000 

1869  (aUotment) 31, 185 

1870 25,000 

1871 15,000 

1872 50,000 

1873 50,000 

1874 60,000 

1875 50,000 

1876 35,000 

1878  (aUotment)  ......  2,  SCO 

1878 75,000 

1879 40,000 


>  '66,  iii,  35. 


00 

00 

59 

00 

00 

00 

00,' '68,  24;  '69,29. 

00,  '69,  22,  29. 

00,  '70,  38. 

00,  '71,  36. 

00,  '72,  34. 

00,  '73,  35. 

00,  '74,  i,  41. 

00,  '75.  i,  46. 

00,  '76.  i,  99. 

00,  '78,  119. 

00,  '78,  119. 

00,  '79,  160. 


Total  to  1879 .  -..i|679, 418  59. 

$470.33  also  appropriated  for  the  claim  of  J.  R.  Bowes.    Act  of  March  SL  1855. 

Appropriation  of  1866  was  to  be  available  when  it  was  shown  that  $100,000  had 
been  expended  by  Michigan  City  Harbor  Company,  '67,  28,  96 ;  ^,000  of  ap- 
propriation of  1878  to  be  appUed  to  improvement  of  inner  harbor,  '78, 1169. 
Lists  of  appropriations,  '69,  29 ;  '74,  i,  161 ;  '75,  i,  235 ;  '79,  1591. 
Commerce. 

Justification  of  idlprovement,  '67,  93,  98;  '68,  115:  '70,  97,  108;  '76^  ii,445,  451; 
'77,  898;  '79,  1589.    Commercial  advantages  of  Michigan  City,  '70,  108. 

Statistics,  '67,  93,  99 ;  '70,  108 ;  '72,  131 ;  '74,  i,  161 ;  '75,  i,  235 ;  '76,  ii,  445;  '77, 
898;  '78,1189;  '79,  lb92. 
Contracts. 


Year. 


1867 
1807 
1867 
1868 
1872 
1873 
1874 
1875 
1879 


Contnot  with— 


P.  A.  Slater* 

Cbapin&Wella 

J.  I).  Dolan 

do 

Fox  &  Howard 

James  H.  Ledlie ..'... 
Colbert  A  HopldiLBt. 

do 

U.  Culbert  &  Co 


Contraot  for— 


Timber  and  framing 

Bolta  and  spikes 

StfOne  and  bmsb 

Timber  and  framing 

Pier  extension 

do 

Building  pile  breakwater . 
Building  orib  breakwater. 
Dredging 


Beferenees. 


»67,23. 

'67,23. 

•tf7,23. 

'68, 112. 

'73,  216. 

'73,216. 

'75,  i,  234. 

'75,  t  286;  '76,  ii,  447. 

'79, 15M. 


*  Contract  annulled,  '68, 112.  t  Work  transferred  to  eastern  pier  of  outer  basin,  '75,  i,  287. 

Abstracts  of  bids,  '67,  93;  '68,  113;  '76,  ii,  446:  '79,  1594. 
Abstracts  of  contracts,  '67,  58,  94;  '6a  114;  '76,  ii,  447. 
Defense. 
Plan  for  roadstead,  for  armed  Teasels,  and  for  general  commeree  of  the  lakes,  S.  Doc 
42,  35th  Cong.,  Ist  Se^s.,  page  175. 
Documents. 
S.  Doc.  16,  34th  Cong.,  3d  Sess.    Beport  of  Miy.  J.  D.  Graham,  1^  8.  Doc  42, 
35th  Cong.,  Ist  ^ss.,  page  74. 
Engineers* 
Chief  of  £NaiNEER8. 
Reports, '66^11,41,  iii,  35;  '67,23,26;  '68,32;  '69,  22,  28; '70,  37; '71,  36; '72, 
34;  '73,  35;  '74,  i,  41;  '75,  i,  46;  '76,  i,  99;  '77,  104;  '78,  118;  '79,  160. 

BOAKDS  OF  EnOINESRS. 

Mentioned,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  paj^e  74. 
Convened  at  Milwankee,  January  19,  1870.    Decided  that  outer  harbor  is  not  jasti- 

ified  by  local  commerce,  but  that  harbor  of  refnge  was  necessary,  aud  tiiis  is 

best  supplied  by  construction  of  outer  harbor.    (See  Projects.)   Report,  '70, 124. 
(Col.  J.  N.  Macomb,  Lieut.  Col.  W.  F.  Raynolds  and  Majors  J.  B.  Wheeler,  6. 

Weitzel,  and  Walter  McFarland.) 
Convened  at  Chicago  January  5,  1875.    Recommended  adoption  of  plan  for  coii- 

struction  of  breakwater  by  crib-workin  preference  to  pUe-work.     Report,  '75,  i, 

238. 
(Majors  G.  Weitzel,  D.  C.  Houston,  and  G.  L.  Gillespie.) 
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EngineenH-Gontinned. 

BOABDS  ov  Enoinbers— Gontinned. 
Convened  Jnly  IM,  1878.    Recommended  adoption  of  plan  (aee  Projects)  for  the 
constmction  of  a  crib  breakwater  on  bearing  piles,  strengthened  on  the  lake 
aide  by  vertical  timbers :  also  recommended  extension  of  east  pier  of  the  outer 
•harbor.    Report, '79,  1588. 

(Minors  D.  C.  Houston,  H.  M.  Robert,  J.  A.  Smith,  and  S.  M.  Mansfield,  and  Gapt.  G. 
J.  LydeckerO 
Engineers  in  Ghaboe. 
Lieut.  Gol.  J.  D.  Graham,  1856-^57.    Report,  8.  Doc.  42,  35th  Gong.,  1st  Sess., 


JIllQ.  «l.  Dm 


Wheeler,  1866-^70,  '66,  u,  41.    Reports,  '67,  93,  96,  100;  '68,  111,  115; 
'70,  107. 
Capt.  J.  W.  Guyler,  1870,  '70,  33. 
KM.  W.  E.  MerrlU,  ln70,  '70,  89;  '76,  ii,  450. 
Miy.  D.  C.  Houston,  1870-74,  '70,  32.    Reports,  '70.  97;  '71,  119;  '72,  130;  '73, 

216*  '74  i  160. 
Mi^.  d.  L.  Giilespi^)  1874-^.    Reports,  '75,  i,  234 ;  '76,  ii,  444. 
Gapt.  G.  J.  Lydeoker,  1877-79.    Reports,  '77,  896;  '78,  1187. 
Mtg.  J.  A.  Smith,  1878-'—.    Report,  '79, 1587. 
Assist AJVTs 
Gapt.  A.  Mackenzie,  1866-^67,  '67,  93, 96.    Report,  '67,  97. 
Capt.  D.  P.  Heap,  l8e7-'68,  1869-70.    Reports,  '67,  93,  96 ;  '68,  111 ;  '70,  107. 
Lieut.  F.  A.  Hinman,  1672-74.    Reports,  '73,  216 ;  '74,  i,  160. 
R.  8.  Littlefleid,  187&-77,  '77,  897. 
Estlmatefiu    (See  also  Projects.) 
By  Capt.  D.  P.  Heap,  for  breakwater  and  dredging,  |578.500  and  $512,900,  '70,  110. 
By  Mfl^.  J.  A.  Smith,  for  dredging  and  filling  piers,  |69,175,  '79,  1590, 1592. 

Expenditures*    (See  also  Financial  Statements.) 

1»68,  for  repairs,  $1,750,  '68,  112. 

1876-77,  for  repairs,  $11,706.70,  '77,  897. 

1877-79,  for  repairs,  $35, 000,  '79,  1591. 
Financial  Statements. 

•69,  29;  '70,  38,  97;  '71,  36;  '72,  34,  130;  '73,  35,  217;  '74,  i,  41, 161;  '75,  i,  46,  236; 
•76^  i,  99,  ii,  445;  '77,  104,  898;  '78,  119,  1189;  '79,  160,  161,  1592,  1594. 
Operations. 

Mention  of  former  operations,  '67,  98. 


Dredg- 
Ins* 

Pier  extension. 

Breakwater. 

Remarks. 

Ye«r. 

East 

West 

Cater. 

Bssteni. 

Beferences. 

Crib. 

■  ■ 
Pile. 

PUe- 
work. 

1886 -'87 

O.ydM. 

0,235 

88,884 

111.060 

L./t 
1,135 

L.fL 
005 

L,Jt 

L./L 

Length  previous  to  1866 

708 feet  sheatii piling  '.'.'.'. .'.'.'. 
Piers  built  to  l2-foot  depth; 

sheath  piling  completed. 
Some  dredirinic 

'67,06,08. 

1887-88 

'68,  82, 114. 

1868 -*88 

06 

256 

'60,28. 

1880-70 

'70,  87, 87. 

1870-71 

'71, 36, 110. 

1871-72 

70,000 
18,585 

1 " 

'72.  84, 130. 

1872 -'78 

1,226 

728  linear  feet  bridged 

Western  pier  extended  to  line 

of  proposed  breakwater;  503 

feet  bridged. 

'73,  216.    • 

1873-74 

'74,  L  41, 180. 

1874-76 

50 
800 

45 

820 
286 

'75,  i,  46, 234| 

1875-78 

Bepairs 

•76,  ii,  444. 
'76,  ii,  444. 

1878-77 

1  oonrse  snperatmctnre  bnilt 
over  12  cribs;  repairs. 

4  courses  supcrstmctnTe  laid ; 
oribsdisplaoed  by  gales;  re- 
pairs. 

Superstmcture  finished    650 
feet 

'77, 104, 806. 

1877-78 

'78,  U8, 1187, 

1878-70 

84,  UO 

50 

1188. 
'79,160.16881 

i6M,    1508, 
1584. 

Abstracts  of  labor  and  materials,  '67,  94;  '68,  114;  '75,  i,  234:  '76,  ii,  445;  '77, 
897 ;  '79, 1588.    History  of  operations,  '76^  ii,  447 ;  '79,  1594. 
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mCHIOABT  CITY  HARBOB,  IBTB.— Continued. 

PbysicfU  Clftanicterlsticfiu 

Character  of  lake  bed,  '67,  93,  95 :  '75,  i,  235.    Becoid  of  rise  and  iSaU  of  Lake  Mich- 
igan, '67,  100.    Fonnation  of  ban,  ^71, 119;  '75,  i,  235;  '79,  1693. 
Plans. 

By  Capt.  D.  P.  Heap,  for  constmction  of  two  outer  harbors  or  basins  by  breakwafen 
and  dredging ;  for  first  plan  3,200  feet  of  pier-work,  and  for  second  plan ^950 
feet  of  pier-work.  '70,  109,  110. 

By  Major  Smith,  for  dredging  and  refilling  cribs  with  stone,  '79, 1590,  1592. 
Private  and  Corporate  DFork. 

|100,526.(K)  expended  by  Michigan  Cit^  Harbor  Company  for  pier  constmctioii, 
dredge,  dec,  '67,  23,  93,  96,  100.    Channel  protected  by  repairs  pnt  npon  the 
old  piers  by  citizens,  '72,  130.    Banks  of  channel  of  the  inner  harbor  protected 
by  revetment  built  by  the  direction  of  the  city,  '79,  1593. 
Projects. 

By  Board  of  Engineers,  1857,  for  the  constmction  of  a  breakwater,  at  an  estimated 
cost  of  $384,376.50,  8.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  74,  175. 

By  Maj.  J.  B.  Wheeler,  for  extension  of  eastern  pier  288  feet,  western  pier  320  feet, 
and  dredging  between  them  to  a  depth  of  12  feet,  at  a  total  estimated  cost  of 
$52,577.40,  '67,  95,  97.  Modified  to  extend  eastern  pier  242  feet  and  western 
•  pier  498  feet,  '69,  28.  For  annual  dredging,  an  estimated  sum  of  $10,000,  '68^ 
32.  For  sheath  piling  1,350  feet  and  dredging  to  give  a  channel  1,350  feet  long, 
100  feet  wide,  and  12  feet  deep,  at  an  estimated  cost  of  $35,422.50,  '68»  112, 115, 
117. 

By  Mi^.  D.  C.  Houston,  for  dredging  channel  np  to  the  railroad  bridge  1,800  feet 
long  and  200  feet  wide;  also  for  general  drodging,  at  a  total  estimated  cost  of 
$40,000,  '70,  97. 

By  Boiud  of  Engineers,  1870,  for  the  constmction  of  an  outer  harbor,  to  consiBt  of: 
1st,  a  crib  breiJEwater,  parallel  with  and  a  portion  perpendicular  to  tljie  shore, 
in  all  1,700  linear  feet ;  2d,  320  feet  of  eastern  breakwater  perpendicular  to  the 
shore;  3d,  416  feet  of  eastern  breakwater  adjoining  the  shore;  also  for  the 
purchase  of  a  dredsing  outfit  and  for  dredging,  at  a  total  estimated  cost  oi, 
originally,  $324,421.40,  subsequently  increased  by  Captain  Lydecker  to  $355,000, 
'70,  125 ;  '76,  i,  449 ;  '77,  898.  Modified  by  Mi^.  D.  C.  Houston,  to  consist  of  a 
pile  breakwater  in  place  of  crib- work,  '72,  130 ;  '75,  i,  236. 

By  Board  of  Engineers,  1875,  for  construction  of  a  breakwater  of  crib-work  1,400 
feet  in  length ;  also  for  completion  of  shore  end  of  the  eastern  pier  of  the  outer 
basin,  at  an  estimated  cost  of,  originally,  $163,613.07,  subsequently  increased  by 
M%ior  GUlespie  $25,104.04  additional,  '75,  i,  239,  240;  '76,  u,  445.  Modified  in 
1878  to  have  the  cribs  rest  upon  a  foundation  of  bearins  piles,  at  an  estimated 
cost,  for  completion,  of  $117,000.  Approved  (see  Boara  of  Engineers  of  187b), 
'79,  1589,  15*. 

By  Maj.  J.  A.  Smith,  for  dredging  inner  harbor  to  give  a  channel  2,700  feet  in  length, 
120  feet  in  width,  and  15  feet  in  depth,  at  an  estimated  cost  of  $50,000,  '79, 159:). 
Surreys. 

1852.  By  Mr.  Bowes,  '67,  100. 

1867.  By  Capt.  A.  Mackenzie,  '67,  26,  96.    Report,  '67,  97. 

1878.  Under  direction  of  Mt^or  Smith,  '79,  1593. 

Maps. 
Of  Michigan  City  Harbor.  '78,  1188.    Sketches  of  crib  for  breakwater,  '79, 156a 
Of  the  harbor,  '79,  1^. 

[E.AC.] 


MIDDIiE  FORK,  KY.— (See  Esntuckt  Rtveb.) 


MILiFORD  HARBORy  COlViy.— Improvehent  of. 
Appropriatloiifiu 

1874 $5,000,  '74,  i,  101. 

1875 13,000,  '75,1,  104. 

1878 10,000,  '78,52. 

Lists  of,  '77,  215 ;  '78,  402 ;  '79,  342,  343. 


RIVERS  AND  HARBORS. 
MIUPORD  MARBOK,  COIVIf.-ContiBaed. 


Comnierce. 

Commercial  advantages  of  Milford,  '73,  1042.    Jostiflcation  of  improvement,  '78, 

1042,  1043;  '75,  ii,  254 ;  '76^  i,  225;  '78,  402. 
Statistics,  '73, 1045;  »74,  ii,  361;  '76,  i,  «25;  '77,  215;  '78,  402;  '79,  342,  343. 

Contracts. 


341   342. 
Abstracts  of  bids,  '75,  ii,  255;  '79.  341. 

Chi£f  of  Engineers. 
Reports,  '72,  85;  '73.  93;  '74,  i,  101;  '76,  1,  104;  '76,  i,  52;  '77,  47;  '78,  58; 
'79,  58. 
Engineers  in  Charge. 
M«y.  G.  K.  Warren,  1872-74.    Reports,  '73.  1041 ;  '74,  ii,  260. 
Maj.  J.  W.  Barlow,  1874-'—.    Reports,  '75,  ii,  254 ;  '76,  i,  225 ;  '77,  213;  '78,  402 ; 
'79,  341. 

J.  P.  Cotton,  1872.    Report,  '73,  1043. 
Samuel  Dale,  1874.    Report,  '75,  ii.  255. 

£stimates«    (See  also  Projects. ) 

L  P.  Cotton,  for  a  breakwater,  $67,000,  '73,  1043,  1044.    Modified  by  M^or  Bar- 
low to  $47,000,  '75,  ii,  254 ;  to  $55,000,'75.  i,  104 ;  '76^  i,  225 ;  to  $45,000,  '79.  342. 


By  J. 


For  dredging,'  $12,'50(5,  '73!  1043. 1044* 
By  Maj.  J.  W.  Barlow,  for  dredging,  $3,500,  '79,  342. 

Financial  Statements. 

•74,  i,  101.  ii,  261;  '75,  i,  104,  ii,  255;  '76,  i,  52,  225;  '77,  47,  215;  '78,  62,  402; 
•79,  5^,  344. 

Operations. 


Tear. 


Dredging. 


1874 -'76 
1875 -^C 
1876 -*77 
1877 -'78 
1878 -'79 


0.ydt. 


18,790 
6,433 


14,0e7 


Benmrks. 


12  Jetties  bnUt 

Long  Jetty  commenced 

Longjetty  completed  except  coping 

Kepitira ......        • 

Coping  placed  on  long  Jetty 


Beferonoea. 


^70, 11,258. 
•76, 1,  225. 
'77,  218,  2U. 
'78,402. 
'79,  842. 


History  of  operations,  '79.  343. 

Pliysical  Clkaraeteristies. 

Formation  of  bar,  '73,  1042;  '74,  ii,  261;  '77,  214.     Site  of  Milfozd,  Conn.,  de- 
scribed, '73,  1042.    Tides,  '73,  1043. 
Plans. 
By  J.  P.  Cotton,  for  a  breakwater  at  Welch's  Point  P90  feet  in  length;  for  dredging 

channel  to  a  depth  of  8  feet,  '73,  1044. 
By  Major  Barlow,  for  dredging  channel  np  the  river,  '79,  342. 
Private  and  Corporate  DFork. 
Attempt  of  citizens  to  protect  the  highway  from  the  nndermininff  action  of  the 
waves  by  driving  rows  of  piles  parallel  with  the  shore,  '73,  1044. 

Projects. 

By  Major  Warren,  for  the  constmction  of  2,650  linear  feet  of  potties  to  protect  east 
shore  of  the  harbor  from  erosion  and  to  confine  the  action  of  the  tide  to  the 
channel  way ;  also  for  dredging  a  channel  across  the  bar  at  the  mouth  of  We- 
panwog  River  100  feet  wide  and  4  feet  deep,  at  a  total  estimated  cost  of  $18,000^ 
•73,  1043;  '76^  ii,  261. 

By  Mfgor  Barlow,  for  the  extension  of  the  channel  across  the  bar  at  the  mouth  of 
the  Wepauwog  Biver  np  to  the  town  wharves,  at  an  estimated  cost  of  |9,000, 
'76,  i,  225;  '78,  402. 

ltf72.  By* J.  P.  Cotton.    Report,  '73,  1043. 
Maps. 

Of  the  harbor,  '79,  342. 

20  BN 
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Appropriations. 

1836  (for  survey ) $400  00.    Aot  of  July  4. 

1843 30,000  00  ) 

1844 20,000  OOyee,  Ui,  35;  '76,11,386. 

1852 15,000  00  ) 

1853 1G3  94) 

1864 15,000  00  yee,  iii,  35. 

1866 48,283  51  S 

1869  (allotted) 35, 640  00,  '69,  22. 

1870 40,000  00,  '70,  36. 

1871 38,000  00,  '71,  34. 

1873 10,000  00, '73,  34. 

1874 10,000  00,  '74,  i,  40. 

1875 25,000  00,  '75,  i,  44. 

1876 26,000  00,  '76,  i,  36,  97. 

1878 15,000  00,  '78,  116. 

1879 7,500  00,  '79.  155. 

Tolaltol879 $335,987  45. 

Commerce. 

Commercial  importance  of  Milwaukee,  '66,  iv,  126;  '67,  78,  79;  '68, 103;  '73, 209. 
Early  improvenjeut  consisted  of  bridge  piers,  '76,  ii,  385.    Justification  of  im- 
provemeni,  '66,  iv,  126;  '67,  78;  '74.  i,  150;  '79,  1525.     Harbor  of  refuge,  im- 
portance as,  '66,  iv,  126;  '67,  78;  '73,  209.    Railroads  and  shipping,  '66.  iv, 
126;  '77,870. 
Statistics,  '66,  iv,  126;  '67.79;   '68,105;  '70,94;  '72.125;  '73,209;   '77,870; 
'78,  1166;  '79.  1525. 
Contracts. 
1867.  V.  Kuhlman,  materials,  '67,  57 ;  '76,  ii,  388.— 1868.  C.  H.  Starke,  materials 
and  labor,  '76,  ii,  388.     E.  W.  Diercks,  materials,  '76,  ii,  388.— 1870.  Haebroaek 
&,  Conro,  materials  and  labor,  '71,  34, 115. — 1871.  Henry  Starke,  materials  and 
labor,  '71,  115;  '72,  124.— 1873.  Albert  Conro,  dredging,  '73,209.-1874.  Albert 
Conro,  dredging,  at  28^  cents  per  cubic  yard,  '75,  i,  211. — 1875.  Albert  Conro, 
dredging,  materials  and  labor,  '75,  i,  212. 
Abstracts  of  bids,  '67,  80;  '68,  106;  '75,  i,  211,212. 
Abstracts  of  contracts,  '67,  57,80;  '68,  105;  '75,  i,  212. 
!]>OClimeiitS.    (Not  published  in  reports.) 

S.  Ex.  Doc.  16,  34th  Cong.,  3d  Seas. 
.Bninineers. 

Chief  of  Engineers. 
Reports,  '66,  i,  5,  iii,  12;  '67,  22;  '68,  .30;  '69,  26;  '70,  .35;  '71,  34;  '72,  33;  '73. 
34;  '74.  i,  40;  '75.  i,  44;  '76,  i,  97,  ii,  385;  '77,101;  '78,  116;  '79,  155. 
Board  of  Engineers. 

Directed  (1854)  to  revise  plan  for  improvement  of  harbor,  '76,  ii,  386. 
Engineers  in  Charge. 
Lieut.  Col.  James  Kearney,  1854,  '76,  ii,  386. 
Maj.  J.  D.  Graham,  1856-'64.     Report,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist  Sess., 

•page  63. 
Lieut.  Col.  T.  J.  Cram,  1864.    Report,  '66,  i,  17. 
Maj.  J.  B.  Wheeler,  1866-^69.    Reports,  '66,  iv,  126;  '67,  78;  '6^  103. 
Maj.  D.  C.  Houston,  1870-'—.    Reports,  '70,  94;  '71,  115;  '72,  124;  '73,208;  '74, 
i,  150;  '75,  i,  211;  '76,  ii,  .385:  '77,  869;  '78,  1165;  '79,  1523. 
'Assistants. 
H.  W.  Gunnison.    Report,  S.  Ex.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  66. 
Capt.  D.  P.  Heap,  '67,  78. 

William  H.  Bearding.    Reports,  '6^  103;  '72,  124;  '73, 208;  '74,  i,  150;  '77, 87G; 
'78,  1166;  '79,  1524. 
Estimates.    (See  Plans  and  Projects.) 
J^xpenditures. 

In  repairs,  1864-^65,  $2,171.27,  '66,  i,  18.    Total  cost,  1854,  of  pier  extension  600  feet 
to  each  pier,  and  of  repairing  damages  caused  by  collisions,  |161,923.17,  '74,  i, 
152. 
.Financial  Statements. 

166.  iii,  12;  '67,  22;  '68,  30,103;  '69,^27;  '70,  36.95;  '71,  34;  '72,33,125;  '73,34, 
210;  '74,  i,  40, 152;  '75,1,44,211;  '76,  i,  97,  ii,385;  '77,101,870;  '78,117,1165; 
'79,  155,1525. 
^Relative  to  the  work  of  Messrs.  Hasbrouck  &  Conro,  contractors  with  the  city  of 
Milwaukee,  '76,  li,  387. 
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MIIilTAlTKEE  HARBOB,  ITIS.— Continued. 

Leytslatton. 

City  of  Milwaakee  empowered  by  the  State  legislature  of  Wisoonsln  to  levy  a 
on  city  property  for  harbor  improyement,  '76^  11,  386. 
Operations* 
1845  or  1846,  piers  to  10  feet  of  water;  dredging  at  old  river  mouth,  *76,  ii,  385. 


Tear. 


1854 -*58 

1864 -*66 

1866 -'67 
1867 -*68 
1868 -'69 
1860-'70 

1870 -'71 
1871  -"72 
1872 -'78 

1873 -'74 
1874  -'75 
1875 -'76 
1876-77 

1877 -'78 

1878 -'79 


At  location  known  as  the ' '  North 
Cat." 


North  pier. 


1,388 


200 
50 


850 


& 


J>./L 


800 
160 


*400 
*160 

♦98 

•308 


Sonth  pier. 


100 
160 


350 


i>./t 


400 


800 
331 


Dredg- 
ing. 


Remarks. 


75,966 


20,825 


By  the  city  of  Mflwaakee  and  the 
tJnited  States GrOTeroment.  (ttoe 
Private  and  Coiporate  Work.) 

Bepairs  to  ]>ieTS ;  sand-tight  filling 

Benlling  cribs 

do* 

Dredging  in  channel 

Slight  repairs 


do 
do 


Onard  piles  driven;  repairs  to 
pier-heads  and  saperstmcture. 

Dredging  between  piers 

Dredging  between  piers;  repairs.. 

Pierheads  built 

560  linear  feet  pile  and  timber  pro- 
tection. 

260  linear  feet  pile  protection;  re- 
pairs. 


Beferenoes. 


S.  Ex.  Doc.  42,  35tb 
Cong.,  1st  Sess.,  pp. 
63-66,  ^76,11,386,^ 

'66,i,  18. 

'67,  22, 78, 80. 

'68, 104. 

'69,26;  '76,11,388. 

'70,  35,  36,  94;    '76,  li, 

'71,  34, 115. 
'72,33,124;  '76,389. 
'73,34,208;  '76,ii,389. 

♦74,  i,  40, 150. 
'76,1,44.211. 
'76,  i,  97,  ii,  385. 
TT,  101, 809. 

»78,  lie,  1166. 

T^,  155, 1524. 


*Masonxy. 

Abstracts  of  materials  and  labor,  '67,  80;  '68,  105;  '72,  124,125.    History  of,  to 
1879,  '79,  1523. 

Physical  Clftaracteristies. 

General  characteristics  of  Milwaukee  Hiver  and  tributaries,  '76,  ii,  385.    Character 

of  material  dredged  in  North  Cut,  S.  Ex.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages 

70, 71. 
Encroachment  on  the  entrance,  18^,  by  a  bar  from  the  northward,  '67,  22 ;  which 

became  so  formidable  in  1^  that  extension  of  the  piers  was  necessitated,  '68, 

30;   '76,  ii,  388.    Effect  of  river  freshets,  '76,  ii,  385.    Shoaling  of  entrance, 

'79,  1524. 
Plans. 
By  Lientenants  Center  and  Rose,  1836,  for  improving  the  entr^ince  to  the  harbor  by 

opening  the  ''North  or  Straight  Cut"  at  a  point  about  3,000  feet  north  of  the 

natural  mouth  of  the  river,  '76,  U,  385,387;  '79,  1523. 
By  Maj.  J.  D.  Graham,  1857,  for  repairs  to  piers  and  di-edging  at  old  entrance  of 

harbor ;  estimated  cost,  $48,283 ;  withdrawn  with  the  consent  of  the  Chief  of 

Engineers,  '66,  i,  5,  iv,  126. 
Private  and  Corporate  DFork. 
1855.  $50,000  raised  by  taxation  of  property  in  the  city  of  Milwaukee  and  placed  at 

the  disposal  of  the  United  States  to  be  expended  for  local  harbor  improvement 

in  conjunction  with  $15,000  appropriated  in  1852  by  Congress,  '76,  ii,  386,387. 

Harbor  built  mainly  by  the  city  autnorities,  1854-'o7,  '69,  SS.    Expenditures  by 

the  city  from  185&-70,  $445,971.20,  '76,  ii,  387;  '79, 1523. 
Projects.    (See  also  Private  and  Corporate  Work.) 
By  Major  Graham,  1856,  for  dredging  through  the  straight  cut  (defined  by  parallel 

piers  260  feet  apart  and  extending  to  12  feet  depth  of  water)  '76,  ii,  386,  S.  Ex. 

Doc.  42,  35th  Cong.,  1st  Sess.,  page  63. 
By  Col.  T.  J.  Cram,  1865,  for  rendering  the  piers  sand-tight  by  brush,  slab,  and 

stone  filling ;  estimated  cost,  $3,750,  '66,  i,  18. 
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Projects— Continued. 
By  Mi^jor  Wheeler,  1867,  for  an  extonsion  of  the  pien  each  300  feet;  estimated  cost, 

165,87-2.82,  '67,  2-2,29;  '74*  i,  151, 
By  Major  Wheeler,  1868,  to  extend  the  piers  400  feet  or  to  15  feet  depth  of  water; 

estimated  ooat,  $80,000,  '68»  30 ;  *69,  27. 
By  Maj.  D.  C.  Houston,  1874,  forculHstonesaperstnictnreon  2,240  linear  feet  of  pier; 

estimated  cost,  $300,000,  '74,  i,  40, 151. 
Foregoing  modified,  1875,  for  dry  masonry ;  estimated  cost,  1$120,000,  '75, 1, 5m ;  '76, 
ii,  3do.    Owing  to  limited  appropriations  stone  snperstmctnre  was  limited  to 
the  north  pier  and  a  superstructore  of  wood  built  on  the  south  pier,  "77,  869. 
Surveys. 
1836.  By  Lieutenants  Center  and  Rose,  '76,  ii,  386. 
1864.  '66,  I,  17. 

1867.  Soundings,  '68,  103;  '76,  ii,  388. 
1873.  Soundings.  '76,  ii,  :)90. 
Maps. 
Of  harbor, '66,  i. 

CE.A.C.] 


MIBnVESOTA  BITEK,  MINIV.— Impbovsmbnt  of. 

Appropriations. 

1867 $37,500, '68,51.344. 

1870 10,000,  '70,57. 

1871 10,000,  '71,54. 

1872 10,000, '72,  50. 

1873 10,000,  '73,51. 

1874 10,000,  '74,  i,  58. 

1875 10,000,  '75,1,63. 

1876 10, 000, '76^  i,  86 ;  '77,572. 

1878 10, 000, '78,  100, 728. 

Total  to  18T9 $117,500. 

Statement  of  appropriations,  '78,  728 ;  '79,  1185. 
Commerce. 
Justification  of  improvement,  '68^  357;  '70,  293;  '75,  i,  367,406,416.    ImportaDoe 
above  Yellow  Medicine  River  less  than  hitherto  stated.  '73,  438, 440.    Ifo  com- 
merce above  Little  Rapids,  '77,  571 ;  '78,  728.    Capabilities  of  river  for,  '75,  i, 
402. 
Statistics,  '67,  363 ;  '68»  357 ;  '73,  440 ;  '75,  i,  366. 
Contracts. 
1867.  With  S.  A.  Hooper,  for  romoval  of  snags  and  bowlders,  *67.  262;  '68^  345; 
•79,  1183;  terms  of,  '63,  346;  continued,  1871,  '71,  257;  '72,  280.— 1875.  F.  D. 
Winston,  '76,  i,  703.— 1877.   Douglas  &  Winston,  '77.  571 ;    '79,  1184.— 187a 
Warren  &  Perkins,  '79,  1184, 1186.    Difficulty  of  doing  work  by  contract,  '68, 
360;  '70,227. 
Abstracts  of,  for  removing  snags  and  bowlders,  '67,  262;  *68,  344, 345;  ^76^  i,  706; 
•77,  573. 
Documents.    (Not  published  in  reports. ) 

M.  Doc.  58,  39th  Cong.,  2d  Sess.,  '67,  260;  '74,  i,  288. 
Enflrineers. 
Chibf  of  Evoinrers. 
Reports,  '66,  iii,  36;  '67,  35;  '68,  51;  '69,  44;  '70,  57;  '71,  54:  '72,  50,82;  '73, 
50,53;  '74,  i,  58;  '75,  i,  62,61$;  '76.  i,  85;  '77,  86;  '78,  100;  ^79. 135. 
Engineers  in  Charge. 
M^.  G.  K.  Warren,  1866-70,  '67,  259.    Reports,  '67,  259;  '68,  299:  '69,191;  '70, 

227  *  '75  i  380. 
Col.  j!  N.  Macomb,  1870-73,  '70, 56.    Reports,  '70, 292 ;  '71.  257 ;  '72,  280 ;  '73, 438. 
Maj.  F.  U.  Farquhar,  1873-78,  '73.  50.    Reports,  '73,  411 ;  '74, 1,  288;  '75, 1,  360; 

•76^  i,  703;  '77,  571;  '7^  728. 
Capt.  C.  J.  AUen,  1878-»— .    Report,  '79,  1182. 
Assistants  . 
E.  Bell,  '68,  346;  '69.  199.    Report,  '71,  272. 
0.  E.  Davis.    Reports,  '68.  347 ;  '75,  i,  416. 
O.  H.  Maxwell,  '68,  347. 
R.  A.  Brown.    Reports,  '73,  438;  '75,  i,  383. 
E.  H.  Douglass,  '75,  i.  360. 
J.  CuUen.    Report,  '79,  1187. 
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Estimates* 

By  M%j.  G.  E.  Warren,  1867.  for  a  4-foot  depth  ftom  month  of  Minneaota  to  Yellow 
Medicine  River,  |775,500,  '67,  260;  '74,  i,  288;  '75,  i,  381;  or  for  a  2  to  3  foot 
depth,  inclnding  a  lock  and  dam  at  Little  Rapids,  $117,000,  '67,  260;  or  for  a 
4'foot  navigation  from  north  end  of  Lake  Traverse  to  month  of  Minnesota  River 
by  canal  and  river  improvement,  $12,560,000,  '75,  i,  414. 

By  Assistant  C.  E.  Davis,  1868,  for  a  4-foot  slack-water  navigation  from  mouth  of 
Minnesota  to  Yellow  Medicine  by  locks  and  dams,  |757,2S},  '75,  i,  441. 

By  Assistant  R.  A.  Brown,  1873,  for  improvement  of  Upper  Minnesota  for  a  distance 
of  13  miles  by  dredging  and  wing-dams,  |2,925, '73,  439. 

By  M^or  Warren.  1867,  for  lock  and  dam  at  Little  Rapids,  $60,000,  '67, 260;  revised 
estimate,  1868,  ^,000,  '68»  369. 

By  Major  Farquhar,  1875,  for  same,  $116,868,  '75, 1,  360;  revised,  $127,463,  '76,  i, 
704 ;  or  to  secnre  at  least  a  4-foot  depth  for  a  distance  of  116  miles  above  month 


tnat  ot  canal,  '75,  i,  3b4;  or  removing  snags  ana  trees  aoove  ijixue  raiis. 
$31,441,  '75,  364 ;  '76^  i,  704.  Of  cost  of  deta^ed  survey  for  location  of  canal 
from  Lake  lYaverse  to  month,  $75,000,  '75,  i,  441.  ' 

Financial  Statements. 

'67,262;  '68,301,350;  '69,  187;  '70,227;  '71,258,262;  '72,280;  '73,411,437,441; 
'74*  i,  289;  '75.  i,  360;  '76*  i,  705;  '77,  572;  '78,  100;  '79,  135,1185. 

Operations. 


FfacAl  yau. 


1867-'68. 

1868-'60. 

1860-*70. 

ISTO-*?!. 

1871-*7a. 

lg72-*73. 

187»-'74. 

1874-*76. 

1875-»7e. 

1876-'77. 

1877-*78 

1878-'7» 


No. 


1,728 

2,082 

410 

743 


2,700 


1,319 


1,712 
2,637 


No, 


8,060 
1,962 


904 
8,087 


-I 


aydt. 


29 

own 

1,«80 


527 


6 
9 


Bemarks. 


Survey 


In  rirer  Ix^low  Mankato. 


Between  Yellov  Medicine  and  Fort  Bld^ey 

BemovJjig  bowlders  and  treee -. 

]b  river  below  Minnesota  Falls 

Survey 

In  river  20  miles  below  Mankato 

Ko  work  done 

29milesof  river  below  St  Peter 

85  fflilesof  river  below  Henderson 


Beferencee. 


'67, 261. 
'68,849. 
'69, 191. 
'70,  293. 
'71, 257. 
'72,807. 
'73, 51, 411. 
'74,  i,  288. 
'75,  i,  360. 
•76,  i,  703. 
'77,  671. 
'78,  728. 
'79, 1182. 


General  character  of  ohatruotions,  '75,  i,  408.  Further  improvement  of  natural 
channel  ui]jaBtified,  '75,  i,  408.  Snags  must  he  removed  each  year,  '77,  571. 
Cost  of  snags  removed,  '79,  1182.    History  of  previous  operations,  '79,  1182. 

Pliysical  Characteristics. 

Or  ancient  and  present  river,  '68, 307 ;  '75,  i,  385, 417.  Of  headwaters  of  Minnesota, 
'73,  4.T8;  '75,  i,  404,417,443.  Altitude  of  point*  on,  '73,  440;  '75,  i,  361,404, 
410.  The  valley  originally  the  course  of  a  great  river,  '75,  i,  386.  Draiuiii'* 
Lake  Winnipeg,  '75,  i,  389.  Evidences  of  former  extension  of  Winnipeg,  '75, 
i,  390.  8nrnM:e  geology  of,  '75,  i,  39S^.  Hypothesis  for  change  in  outlet  of,  ^75, 
i,  394.  Slope,  cross-section,  and  discharge  of  Minnesota,  '75,  i,  404,  406,  407. 
Trihntaries  and  area  drained  by,  '75,  i,  412.  Discharge  measurement,  table  oi, 
'75,  i,  442. 

Plans. 

By  Mai.  G.  E.  Warren,  1867 :  Ist,  for  a  4-foot  depth  from  mouth  of  Minnesota  to 
Yellow  Medicine  River,  2X7  miles,  by  locks  and  dams,  H.  Doc.  58,  l^ih  Cong., 
2d  Sess.,  '67, 260 ;  '74,  i,  288 ;  '75,  i,  440.  Objection  to,  '75.  i,  403, 408 ;  '79, 1182 
(see  projects  of  Major  Farquhar).  3d,  for  a  2  to  3  foot  navif^ation  by  removinp; 
snags  and  bowlders,  aided  oy  dredging,  lock  and  dam  at  Little  Falls,  *67, 260; 
'74,  i,  288;  '79.  1182.  Difficulties  of,  '75,  i,  360,403  (see  Projects).  3tl,  for  a 
4-foot  navigation  from  north  end  of  Lake  Traverse  to  mouth  of  Minnesota  by 
canal  100  feet  by  86  feet  by  6  feet,  located  on  right  bank  (except  when  passin^v 
through  lakes)  to  below  conduence  of  Chippewa  River;  thence  along  left  bank 
to  Little  Rapids  (Falls) ;  thence  by  river  improvement  to  mouth ;  length  of  ca- 
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Dal  and  lake  improvement^  251  miles ;  river,  30  miles,  '75,  i,  409.    Propriety  of, 
'75,  i,  416.    Plan  most  feasible,  '75,  i,  403  (see  projects  of  M^or  Farquhar). 

By  Assistant  C.  £.  Davis,  1868,  for  a  4-root  slack-water  navigation  fh>m  moath  of 
Minnesota  to  Yellow  Medicine  River,  237  miles,  by  means  of  locks  and  danu; 
locks  170  feet  by  40  feet,  lift  11  to  15  feet,  '75,  i,  416-442.  ObjectL<ins  to,  *75,  i, 
403, 408. 

By  Assistant  R.  A.  Brown,  1873,  for  improvement  from  month  of  Tf  llow  Medicine  to 
foot  of  Minnesota  Falls,  13  miles,  channel  50  feet  wide,  1  foot  deep,  by  dredging 
and  wing-dams,  '73,  4^.    Small  importance  of,  '73,  438. 
Projects. 

Under  which  work  has  been  done  from  1867  to  1877  was  the  removal  of  snags,  bowl- 
ders, drift  piles,  and  overhanging  trees,  '68,  349;  '69,  191;  '71,  257,273;  '72, 
306;  '74,  i,  288;  '76,  i.  703;  '77,  571. 

By  Maj.  F.  U.  Farquhar,  1875,  to  secure  at  least  a  4-foot  depth  for  a  distance  of  116 
miles  above  mouth  of  Minnesota  River  by  means  of  locks  and  dams ;  dams  to  be 
provided  with  Poire^  system  of  movable  needles ;  locks  50  feet  by  2C0  feet,  lift 
11  and  13  feet,  '75,  i,  362.  Advantages  of  compared  with  canal,  '75,  i,  365.  Not 
open  to  objections  urged  against  permanent  dams,  '75,  i,  362, 364.  Necessity  of 
lock  and  dam  at  Little  Rapids  on  either  plan,  '75,  i,  365.  Importance  of  vork 
at  Little  Rapids,  '68,  369. 
SurFeys. 

Made  in  1866-'67  from  mouth  of  Minnesota  to  Yellow  Medicine,  '67,  259.  Character 
of,  '68, 301, 305, 364 ;  '70,  224 ;  '75,  i,  380, 416.  Instructions  to  assistants  making, 
'68,  303.  Outfits  for,  '68,  306.  Above  mouth  of  YeUow  Medicine,  '72, 280, 306 ; 
'73,438;  '75,1,382,443. 

1874-75.  From  mouth  to  South  Bend,  116  miles,  '75,  i,  360,  Proposed,  from  Lake 
Traverse  to  month,  for  canal  location,  organization  and  cost,  '75,  i,  415.  Early 
surveys  and  exploration,  '75,  i,  383. 

Maps. 
Of  mouth,  '75,  i,  386.    Of  head,  '75,  i,  387.    Of  islands  left  in  ancient  vaUey,  '75, 
i,  388. 

[L.  Y.  S.] 


MISPIliLiIOiy  CR£EK,  DEIi*— Imfroyiement  of. 

Appropriatlon9. 

1879,  |5,000,  '79,  73. 
€oiiiinerce. 

Sbip-building,  '79,  469. 
Statistics,  '79,  469. 
En§rineers« 
Chief  of  Engineers. 

Reporte,  '78,  63;  '79,  73,75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Report,  '79,  467. 
Assistant 
W.  S.  Edwards.    Report,  '79,  468. 
Estimates.    (See  Plans  and  Projects.) 
Physical  Clftaraeteiistlcs. 
Desciiption  of,  '79,  468,469.    List  of  obstructions,  '79,  468.    Tidal  observations, 
'79,  469. 
Plans. 
By  Colonel  Macomb,  1879,  for  the  improvement  of  Mispillion  Creek  hj  cut-off  canals 
connecting  the  deeper  bends ;  canals  aggregating  20,336  linear  feet,  with  a  sec- 
tion of  30  T>y  10  feet,  at  an  estimated  cost  of  |30,892.    Colonel  Macomb  considers 
the  plan  too  costly  as  compared  with  resnlts  to  be  obtnined,  '79,  467, 468, 470. 
Projects. 
By  Colonel  Macomb,  1879,  to  remove  shoals  in  creek ;  dredge  a  channel  through  the 
bar  100  feet  wide  and  4  feet  deep  at  low- water;  also  to  repair  existing  pile 
structure ;  estimated  cost,  $10,000,  '79,  73, 467. 468, 470. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  63. 

1879.  Examination  completed  by  W.  S.  Edwards,  '79,  75, 468. 
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MISSISSIPPI  €IT¥  HARBOBf  ]»ISS.— Ezamutation  of. 

Eiiirtneers. 

Chief  of  Engineebs. 

Report,  *71,  «7. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell.    Report,  '71,  547. 
Assistant. 
Lieat.  H.  M.  Adams.    Report,  '71,  548. 
EstI m  ates.    ( See  Plans. ) 
£ie§rlslatioii. 

Act  incorporating  canal  company,  '71,  549. 
Plans. 
Lieut.  H.  M.  Adams,  1871,  for  ship-eanal  connecting  Mississippi  City  with  Ship 
Island  (Mississippi  Sound) ;  canal  7  miles  in  len^h,  200  feet  by  20  feet ;  slopes 
protected  by  timber  cribs  filled  with  stone;  estimated  cost,  $10,305,731;  no 
reason  for  its  construction,  '71,  547, 549. 


MISSISSIPPI  BITER. 

[The  index  for  this  river  is  arranged  under  the  following  tides,  namely : 

Mississippi  River  Beeerroirs. 

Mississippi  River,  above  the  Falls  of  St.  Anthonv. 

Mississippi  River,  preservation  of  the  Falls  of  Si  Anthony. 

Mississippi  River,  Meeker's  Island  Lock  and  Dam. 

Mississippi  Elver,  between  the  Falls  of  St.  Anthony  and  Cairo. 

Mississippi  River,  between  Cairo  and  the  monUi. 

MiesisaiDpl  River,  at  its  month. 

Mississippi  River  Levees. 

Under  each  of  the  above  titles  the  intermediate  points  are  Brranged  in  their  geographical  order  fh>m 
north  to  soath.  The  following  points  for  which  appropriations  were  speoiflcaily  made  are  noticed  be- 
low, and  are  also  placed  in  the  index  separately,  nnder  main  titles. 

La  Crosse  Harbor,  Wis.  Alton  Harbor,  HI. 

Dnbnqne  Harbor,  Iowa.  St.  Lonis  Harbor,  Mo. 

Muscatine  Harbor,  Iowa.  Alexandria  Harbor,  Mo. 

Burlington  Harbor,  Iowa.  Memphis,  Tenn. 

Fort  Madison  Hari)or,  Iowa.  Yicksburg,  Miss. 

Qnfaiey  Harbor,  HL  New  Orleans,  La.] 


MISSISSIPPI  RITER  RESERTOIRS. 

Examination  of  the  soitbces  of  the  Mississippi,  St.  Croix,  Chippewa,  and 

Wisconsin  Rivers. 

Appropriatloiis. 

1878  (allotment) •20,000,  '79,  136,1194. 

1879 25,000,  »79,  136,1194. 

Documeiits*    (Not  printed  in  reports.) 
Reports  of  MaJ.  O.  K.  Warren,  1867,  H.  Doc.  58, 39th  Cong.,  2d  Seas.,  '70, 282.    1868, 

H.  Doc.  247,  40th  Cong..  2d  Sess.,  '70,  283. 
Seport  of  Maj.  F.  U.  Farqnhar,  1875,  '75,  ii,  441;  '79,  1195. 
Report  of  M^j.  D.  C.  Houston,  1878,  '79,  1195. 

Chief  of  Enoinssrs. 

Reports,  '69,  43;  '70,  59;  '78,  101;  '79.  136. 
Engineers  in  Chabge. 

M%|.  G.  K.  Warren.    Reports,  '69,  189;  '70,  282,283. 

M^.  F.  U.  Farquhar,  1874-75.    Report,  '75.  ii,  434-441. 

Capt.  Charles  J.  ADen,  1878-'—.    Report,  '79, 1193-1211. 
Absibtants. 

Franlc  Cook.    Report,  '70,  285. 

J.  D.  Skinner.    Reports,  '75,  ii,  436,441 ;  '79,  1212-1236. 

Joseph  P.  FrizeU.    Report,  '79, 1236-1245. 

John  MoCalman,  '79,  1205, 121.3, 1217. 

Rufus  Davenport,  '79,  1205,1213,1217. 

H.  S.  Treheme,  '79,  1206, 1217, 1220. 

George  R.  Stunz,  '79,  1206, 1219. 

M.  L.  Lum,  '79,  1206. 

W.  H.  Fuller,  '79,  1206, 1220. 

James  AUard,  '79,  1206. 

J.  H.  Dager,  '79,  1208, 1220, 1221. 
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MISSISSIPPI  RIVER  RESERTOIRS— Continned. 

Eni^neers—Continned. 
Assistants — Continned. 
R.  T.  Parker,  '79,  1208, 1209, 1220. 
W.  W.  Strong,  '79,  1208. 
W.  W.  Redfield,  '79,  1208, 1220. 
G.  O.  Fobs,  '79,  1208,1220. 
Charles  Wanzer,  '79,  1209, 1222. 1223. 
Estiiiiates. 
By  Major  Warren,  1870,  for  dams,  etc.,  for  reservoirs  at  Pokegama  Falls,  $52,540 ;  at 

Pine  River,  $31,808;  at  Mille  Lacs,  $30,000,  '70,  284,286,287. 
By  J.  D.  Skinner,  1875,  for  dams,  etc.,  for  reservoirs  at  Winnebigoshish ;  dam  1,000 
feet  long,  $59,969.80 ;  Leech  Lake,  dam  4,000  feet  long,  $177,555.64 ;  Mod  Lake, 
dam  600  feet  long,  $31,737.20;  Vermillion  River,  dam  ^0  feet  long,  ^,245.20; 
Pine  River,  dam  592  feet  long,  $32,386.20 :   Gall  River,  dam  442  feet  long, 
$25.786.20 ;  Mille  Lacs,  dam  600  feet  long,  $29,537.20;  Pokegama  Falls,  masonry 
ana  needle-dam,  $75,334.    Maior  Farquhar  considers  that  further  examina- 
tion will  materially  diminish  these  estimates,  '75,  ii.  441. 
By  Captain  Allen,  1879,  for  dams  for  reservoirs,  $336,458.60,  and$10,000p«r  annua 
for  repairs  in  the  first  ten  yean,  $7,840  per  annum  for  operating,  and  $13,500 
for  construction  of  telegraph  lines,  '79, 1204, 1205, 1216.    For  a  test  dam  at  Lake 
Winnebigoshish,  $70,000,  *79,  1205,1211. 
Financial  Scatements. 

•79,  136, 1194. 
Physical  Clftaracteristics. 
Of  Mississippi  River  above  Falls  of  St.  Anthony.    Discharge  of  river  at  St.  Paul, 
•70,283,284;  '75,  ii,  440.    Areaof  water-shed, '75.  U, 437, 438;  '79,1200.    Area  of 
water-shed  and  capacity  of  proposed  reservoirs,  *75,  ii,  439;  '79, 1200, 1214, 1215. 
Slopes,  '75,  ii,  435, 436.    Rainfall  at  Fort  Ripley,  1871-74,  '75,  ii,  440.     General 
dceoription  of  natoral  features,  '70,  284-289;  '75,  435-448;  '79,  1194-1245. 
Plans. 
Mississippi  Rivsr. 
By  Frank  Cook,  1870,  for  dams  and  reservoirs  at  Pokegama  Falk,  Pine  Lake,  and 

Mille  Lacs,  '70;  285-287. 
By  Major  Farquhar,  1H75,  for  dams  of  timber  and  masonry  at  various  places, 

'75,  ii,  441. 
By  Captain  Allen,  1879,  for  dams  at  Mud  Lake,  Leech  Lake,  Lake  Winnebigosh- 
ish, Vermillion  River,  Pokegama.  Pine  River,  and  GaU  Laka  River,  '79,  119«^ 
1200, 1216. 
By  Captain  Allen,  1879,  for  dams  at  Big  Dam,  Upper  St.  Croix  Rivor^  Totogatic 
River,  and  Yellow  River,  '79,  1206, 1218. 
Chippewa  River: 
Bv  Captain  Allen,  1879,  for  dams  at  Butternut  Lake,  Park  Lake,  and  Best  Lake, 
'79,  1208, 1221, 1222. 
Wisconsin  River: 
By  Captain  Allen,  1879,  for  dams  at  Tomahawk  River  and  Pelican  River,  '79, 1210, 
1223. 
Projects. 
By  Captain  Allen,  1879.  for  a  test  dam  at  Lake  Winnebigoshish ;  estimated  cost, 
170,000,  '79,  1194,1205,1211. 

Private  and  Corporate  IV'ork. 

The  water-power  companies  aided  in  making  surveys  by  furnishing  funds,  '70^  283. 
Surveys. 
Of  Mis9i88ippi  Biver : 
1869-'70.  By  Frank  Cook,  nnder  direction  of  M^o^  Warren.    Report,  '70, 282, 2^ 
1874-75.  By  J.  D.  Skinner,  under  direction  of  M^jor  Farquhar.    Report,  '75,  ii, 

434-441. 
1878-79.  By  John  McCalman  and  Rnfus  Davenport,  under  direction  of  Capt 
Chailes  J.  Allen.    Report,  '79,  1193-1205, 1212-1217. 
Of  8t.  Croix  River  : 
1878-79.  Bv  H.  S.  Treheme,  George  B.  Stunz,  M.  L.  Lum,  W.  H.  Fuller,  and  James 
Allard,  under  direction  of  Capt.  Charles  J.  AUen.  Report,  '79, 1193, 1206, 1217-1220. 
Of  Chippewa  Eiver : 
1878-79.  By  J.  H.  Dager,  R.  T.  Parker,  W.  W.  Strong,  W.  W.  Redfield.  and  0. 
O.  Foss,  under  direction  of  Capt.  Charles  J.  Allen.    Report,  '79, 1193, 1207-1209, 
1220-1222. 
Of  Wisoonnn  Biver : 
1878-79.  By  Charles  Wanzer  and  R.  T.  Parker,  under  direction  of  Capt.  Charles 
J.  Allen.    Report,  '79, 1193, 1209-1211, 1222-1224. 

[C.  C] 
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MISSISSIPPI  RIVBK,  aliove  the  Falls  of  St.  Anthony. 

(See  alBO  Mississippi  River  Rssebyoirs,  ante.) 

AppropriatioMfi. 

1870.  ''for  survey  of  the  North  and  Northwestern  Rivexs^"  a  part  was  applicable  to 

Mtsaisflippi  River  above  Falls  of  St.  Anthony,  '71,  261. 

1874 t5^,000,  '74,1,  158. 

1876 20,0U0, '76,  i,  85;  '77,570;  '78,727;  '79,1167. 

€oiWDier€e. 
Jastificatiou  of  improvement,  '68^  359;  '70,  281,288.    Commerce,  '74,  i,  300;  *75, 

ii,  453;  '76,  i,  707.    Obstmctions  to  from  booms  and  logs,  '75, 11,  448. 
Statistics,  '79,  1167. 
Dociun^nts.    (Not  printed  in  reports. ) 
H.  Doc.  25,28th  Cong.,  2d  Sess^  '75,  ii,  435.    H.  Doc.  58,  30th  Cong.,  2d  Sees.,  '70, 

282 ;  '67,  260 :  '69,  211.    H.  Doc.  247,  40th  Cong.,  2d  Sess.,  '70^  283.    H.  Doc.  118, 

4l6t  Cong.,  2d  Sess.,  '70,  283. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '70,  59;  '74,  i,  58;  '75,  i,  62;  '76,  i,  85;  '77,  56;  '78,  99;  '79,  134. 

ENOINERRfl  IN   ChaROE 

MaJ.  G.  K.  Warren.    Reports,  '67,  260 ;  '68,  362 ;  '69,  211 ;  '70,  282. 

Col.  J.  N.  Macomb,  1870,  '70,  56. 

M^j.F.  U.Farquhar,  1873-78.    Reports,  '74,  i,  298;  '75,  i,  859,  11,  434;  '76^  i, 

702;  '77,570;  '78,726. 
Capt.  C.  J.  Allen,  1878-^—,  '79,  1159.    Report,  '79,  1166. 

J.  D.  Skinner.    Reports,  '74, 1,299;  '75,  ii,  436,  441. 
A.  £.  Stephens,  '75,  ii,  442. 

L.  Y.  Schermerhom,  '75,  ii,  442.    Report,  '75,  ii,  446. 

F.  Cook.    Report,  '70,  281.  ^ 

Estimates. 
By  Assistatnt  F.  Cook,  1870,  for  three  natnral  reservoiis  near  headwater,  and  on  affln- 

ents,  $114,000,  '70,  284,  287. 
By  Major  Farquhar,  1873,  to  obtain  a  channel  from  Minneapolis  to  St.  Clond,  200  feet 

by  4  feet,  $43,035,  '74,  i,  300. 
By  Mi^or  Farqnhar,  1874,  for  a  system  of  natural  reservoirs,  $488,551,  '75,  ii,  441. 
By  Msjor  Farqnhar,  1875,  for  a  channel  200  feet  by  3  feet,  $75,390 ;  fbr  a  channel  200 
feet  by  5  feet,  $144,667,  '75,  i.  359,  ii,  449,  452:  '77,  570;  '78»  99,  727;  '79,  1160. 
From  St.  Cload  to  Conradi  Shoals,  channel  200  feet  by  3  feet,  $1,943,210 ;  chan- 
nel 200  feet  by  5  feet,  $1,957,783.    From  Conradi  Shoals  to  Grand  Rapids,  chan- 
nel 200  feet  by  3  feet,  $11,620;  channel  200  feet  by  5  feet,  $54,127,  '75,  ii,  450, 
453. 
By  Captain  Allen,  1879,  for  a  system  of  natural  reservoirs,  $336,458,  '79,  1204,  1205, 
1216.    Amount  required  for  completion  of  existing  project,  $124,667,  '79,  134, 
1167. 

Financial  Statements. 

•71,  261 ;  '72.  286 ;  '75,  i,  359 ;  '76, 1, 703 ;  '77,  570 ;  '78,  99, 727 ;  '79,  134, 1167, 1194. 
liegrisiation. 

Required  (if  improvements  are  made)  concerning  booms  and  logs,  '75,  ii,  448. 
Operations. 
1874.  The  construction  of  2,735  linear  feet  of  brush  and  gravel  dams,  314  linear  feet 

of  brush  protection  at  1,000  Islands ;  also  removal  of  bowlders  on  Battle  and 

Coon  Rapids;  work  done  by  hired  labor,  '75,  i,  359. 
1876-'77.  Dredpng  rapids — hire<l  labor,  '77,  570. 
1878-'79.  Continuation  of  brush  dams,  and  removal  of  bowlders  from  rapids  by  hired 

labor,  '78,  727. 
1878-'79.  Removal  of  gravel  and  bowlders  from  rapids  by  hired  labor,  '79,  134, 1165. 

History  of  previous  operations^  '79,  1166. 

Physical  Ciiaraeterisfics. 

Physical  geography  of  valley,  '75,  i,  389;  of  river,  '68,  307;  '70,  285.  Charac- 
teristics, ^69,  211;  '70,  284;  '74,  i,  300;  '75,  i,  389,  li,  435,  437,  439,  440,  444, 
446 ;  '76,  i.  702.  Discharge  of  river.  '70,  283 ;  '75.  ii,  446 ;  '76, 1, 702.  Of  afflu- 
ents, '75,  ii,  439,  444,  446.  Rainfall  on  water-sheds,  '70,  287 :  '75,  ii,  438,  440. 
Area  of  waier-sheds,  '70,  286;  '75,  ii,  435,  437;  '79,  1200,  1214.  Ratio  of  rain- 
fall to  water-shed,  '70,  287 ;  '75,  ii,  43d.  Natural  reservoirs,  areas,  '70,  284, 
286 ;  '75,  ii,  4:«,  437.  Physical  characteristics  of  headwaters,  '70,  285;  '75,  i, 
389, 11,  435,  437 ;  of  falls  and  rapids,  '74,  i,  300 ;  '75,  ii,  435,  440,  442,  446.  Slope 
of  river  surface,  '69,  211 ;  '75,  ii,  435,  442. 
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Plans. 

By  Assistant  F.  Cook,  1870,  for  passing  Falls  of  St.  Anthony  by  dam,  lock,  and  canaL 
'70,  280.  For  retaining  water  of  tributaries  in  natural  reservoirs,  to  be  usea 
during  the  otherwise  low  stage,  '70, 284, 285.  Re-examined  by  Mi^or  Farqnhar, 
1875,  as  to  sites  of  reservoirs,  '75,  ii,  435 ;  amount  of  wster  retaiBed,  '75,  ii, 
438.    Method  of  construction,  '75,  ii,  440. 

By  Major  Farqnhar,  1875,  for  improvement  of  river  from  St.  Anthony  to  Grand  Rap- 
ids, 237  miles,  by  canals,  dams,  and  locks,  wing-dams,  and  dredging  to  d«pth  of  3 
or  5  feet,  with  channel  width  of  200  feet,  '75,  ii,  449,  452. 
Projects* 

By  Major  Farqnhar,  1874,  for  improvement  of  river  between  Minneapolis  and  St.  Cloud 
to  depth  of  5  ff«t  and  width  of  200  feet ;  estimated  cost,  $144,667,  '75, 1,  %9. 
Work  done  at  1,000  Islands  and  Battle  and  Coon  Rapids,  '75,  1,  359,  ii,  449,452; 
•77,  570  J  '7a  99. 
Surveys* 

Of  headwaters,  made  at  expense  of  water-power  companies,  '70,  283. 

1872.  Of  river  from  Falls  of  St.  Anthony  to  point  4  miles  above,  '72,  296. 

1874.  Of  river  between  Falls  and  St.  Cloud,  '74,  i,  298.  1875,  '75,  ii,  441.  From  Falls 
to  headwaters,  '75,  ii,  434.  Gauging  river,  1875,  '75,  i,  359,  ii,  435;  1876,  '76^ 
i,  702. 

[UY.S.] 


MISSISSIPPI  BITER,  presenratloa  of  tlie  FaUs  of  St.  Antbsay. 
Appropriations* 

1870 $50,000, '70,  58. 

1871 50,000, '71,  56. 

1872 50,000, '72,  50. 

1873 50,000, '73,  50.  ' 

1874 •150,000,  '74,  i,  57;  '75, 1,  158. 

1875 100,000,  '75,  i,  62. 

1876 120,000, '76,  i,  84;  '77,83. 

1879 10,000,  '79,  134,  1160. 

Total  to  1879 $580,000. 

List  of  appropriations,  '78,  726;  '79,  1160.    Effect  of  partial  and  limited  appro- 
priations, '74,  i,  278. 
Commerce. 
Justification  of  work ;  threatened  destruction  of  the  falls  an  interference  with  future 
navigation  of  river,  '69,  211 ;  '70,  282. 
Contracts* 
1876.  Cook  &  Folsom,  construction  of  two  timber  dams  to  protect  lime  rock  from 
action  of  ice.    Henry  &  Abraham,  gravel-filling  for  tunnels  and  cavities  in 
sand-rock  above  dike,  '77,  565. — 1877.  Cole  &,  Hammond,  timber  for  remodel- 
ing apron.    F.  Winston,  450  cords  of  bowlders  put  in  place  at  foot  of  apron, 
*77  565. 
Abstracts  of  bids,  '77,  567-70. 
Documents*    (Not  published  in  reports.) 

H.  Doc.  118,  41st  Cong.,  2d  Sess.,  '70,  283;  S.  Doc.  59,  42d  Cong.,  2d  Sess.,  '72,  302. 
JBngrineers. 
Chief  of  Engineers. 
Reports,  '70.  58;  '71,  56;  '72,  49;  '73,  50,  '74,  i,  57;  '75,  i,  61;  '76^  i,  84;  '77, 
85;  '78,99;  '79.  134. 

BOABDS  OF  ENGINEEBS. 

Convened  at  Minneapolis,  Minn.,  August  10,  1872.  Recommended  Colonel  Ma- 
comb's plan,  (see  S.  Doc.  59,  42d  Cong.,  2d  Sess.),  '72,  302,  but  submitted  that 
since  its  cost  is  in  excess  of  available  appropriations,  it  is  best  to  continue  pres- 
ent lining  of  tunnel,  and  in  the  interim  make  a  study  for  permanent  preserva- 
tion of  the  falls ;  that  the  work  should  not  be  commenced  without  an  available 
appropriation  of  (200,000 ;  that  a  modification  of  the  present  dam  shonld  be 
made  to  restore  the  water-way  to  its  natural  width;  and  that  an  allotment  ot 
$37,000  be  expended  on  tunnel  in  accordance  with  plan  of  the  union  committee, 
'72,  302,  303;  '73,  409;  '74,  i,  285. 

(Colonel  Macomb,  Lieutenant-Colonel  Kurtz,  Majors  Weitzel,  Poe,  and  Houston.) 

*  Of  which  $25,000  was  specified  for  survey  and  improvement  above  the  fUb. 
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MISSISSIPPI  BITBJB,  Falls  of  St*  ▲ntliony--Continued. 

EB9l]ieer»~>Continaed. 
BOABDS  OF  Enginbsrs— Continued. 
Convened  at  Minneapolis,  Minn.,  April  15,  1874.    Recommended  (1)  that  two 
dams  should  be  constructed  on  lines  marked  on  the  map  (see  map,  '74,  i,  286), 
consisting  of  timber  cribs  filled  with  stone;  lower  dam  to  be  4^  feet,  and  upper 
dam  4  feet  hieh ;  the  foot  of  the  lower  dam  to  be  connected  with  the  present 
apron,  the  object  being  the  protection  of  the  limestone  covering,  at  the  crest  of 
the  falls ;  (2)  that  the  apron  should  be  put  in  repair  and  extended  down  stream 
on  the  west  side  of  Hennepin  Island ;  (3)  the  introduction  of  a  coucret«  dike 
(to  be  constructed  in  a  tunnel),  extending  across  the  river  and  near  the  crest  of 
the  present  falls ;  the  bottom  of  the  dike  to  be  in  a  homogeneous  stratum  of 
sanaistone,  and  to  extend  upward  to  under  side  of  limestone ;  the  dike  about  38 
feet  high,  at  least  4  feet  in  width,  and  about  2,000  feet  in  length,  '74,  i,  284. 
Necessity  of  speedy  relief  the  cause  for  the  modification  of  the  plan  of  the 
board  of  1872,  which  plan  should  be  ultimately  carried  into  effect,  '74,  i,  285; 
'79,  1164. 
(Colonel  Macomb,  Lieutenant-Colonel  Kurtz,  Minors  Weitzel^  Poe,  andFarquhar.) 
Memorial  of  citizens'  committee  to  board  of  engineers,  '74,  i,  304. 
Enginxbrs  in  Chaboe. 
MaJ.  G.  K.  Warren,  1669-^0.    Report,  '69,  210.    H.  Doc.  118,  42d  Cong.,  2d  Sess., 

•70,  283. 
Col.  J.  N.  Macomb,  1870-73.    Reports,  '71,  257,  298;  '72,  279,  296. 
MaJ.  F.  U.  Farquhar,  1873-^78.    Reports,  '73,  408:  '74,  i,  277,  280;  '75,  i,  356; 

'76,  i,  698;  '77,  563;  '78.  725. 
Capt.  C.  J.  Allen,  1878-^—.    Report,  '79,  1160. 
Assistants. 
F.  Cook.    Report«,  '70,  278;  '71,  294,  297. 
Capt.  W.  H.  H.  Benyaurd.    Report,  '73,  409. 
J.  L.  GiUespie.    Reports,  '74,  i,  282:  '76,  i,  700:  '77,  564. 
J.  P.  Frizelf.    Report,  '79,  llCl. 
Estimates. 
By  F.  Cook,  for  apron  and  dam  to  protect  falls,  (245,000,  '70^  281 ;  for  closing  Hen- 
nepin Island  tuimel,  $76,000,  '70,  58. 
By  Board  of  Engineers,  1874,  for  two  dams  on  top  of  limestone,  $24,420,  for  repair 
of  apron  $65,W)0,  for  dike  under  the  limestone  $130,372,  for  wall  at  the  head  of 
the  fedge  $200,000,  '74, 1,  284,  285 ;  '76^  i,  699. 
Aggregate,  $419,792,  '74,  i,  284,  2-»5;  76.  i,  699;  '78,  726. 

To  complete  dike,  1876,  $28,502.    Cause  for  increased  estimate,  '76,  i,  699 ;  '78,  726. 
For  entire  completion  as  proposed  by  Board  of  1874,  $294,226,  '76^  i,  700;  '78,  726. 
Expenditures. 
On  private  and  corporate  work  $333,000,  '74,  i,  287 ;  '79,  1164, 1165. 
Total  expenditures  by  the  United  States,  '78,  726;  '79, 1165. 
Financial  Statements. 
'71,257;  '72,279;  '73^50;  '74,1,278;  '75,1,359;  '76,1,699;  '77,564;  '78,  99, 
726;  '79,  134. 
Legislation. 
£ttort  to  obtain  land-grant  to  aid  in  the  preservation  of  the  falls,  ^O,  283.    Struc- 
tures erected  across  natural  water-ways  of  navigable  streams  without  authority 
of  Congress,  '72,  303;  '74,  i,  286. 
Operations. 
The  threatened  destruction  of  the  falls  induced  operations  of  water-power  com- 
panies in  1870,  '70,  283 ;  '73,  302;  '74,  i,  279;  '79,  1163. 
1870-'71.  Operations  by  water-power  companies, '72,  303;  *79,  1163;  by  United 
States  in  closing  tunnel  between  Hennepin  and  Nicolett  Islands,  by  permanent 
wall  of  masonry  at  mouth  of  tunnel,  and  filling  upper  part  of  tunnel  with  clay 
puddle,  '71,  56,  257,  294. 
l>^l-'72.  Repair  of  coffer-dams  and  protection  of  the  work  at  the  head  of  the  tun- 
nel, '72,  297 ;  '79,  1163. 
1S72>'73.  Construction  of  masonry  bulkhead  in  tunnel  with  timber  lining  on  floor, 

'73,408,410;  '79,  1164. 
ld73-'74.  Construction  of  timber  and  concrete  bulkhead  to  replace  one  of  masonry 

destroyed,  '74,  i,  277,  279,  281. 
1674-'75.  Constrnction  of  concrete  dike  under  the  falls  began  in  July,  1874,  '75,  i, 

356;  '79,  1165. 
1875-'76.  Construction  of  concrete  dike  continued,  '76^  i,  700;  '79,  1165. 
187t>-"77.  Completion  of  concrete  dike  in  November,  1876 ;  repair  of  apron  to  dam, 

'77,  85,  565 ;  '79.  1165. 
1877-^8.  Repairs  to  apron  and  dam,  '78;  99,  725 ;  '79,  1165. 
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Operations— Continued. 
1878''79.  Construction  of  proteotion-wall  at  west  end  of  apron,  and  remoral  of  old 
cribs  and  coffer-dams  from  channel,  '79,  134,  1159. 
Physical  Characteristics. 
Of  fells  and  bed  of  river,  '69,  210;  '70,  279;  '72,  299,  3(»;  '74,  i,  281;  '79, 1161. 
Recession  of  falls,  '69,  210;  '70,  279;  '72,  302.    Destruction  of  falls,  '73,  40e. 
Present  condition,  '74,  i,  2^.    Observations  made  on  a  spring  in  the  tunnel. 
'74,  i,  283. 

Plans. 

By  F.  Cook,  fbr  an  apron  to  carry  the  water  away  from  the  fbot  of  the  falls,  *70, 279 ; 
for  a  wall  entirely  across  the  river,  '72,  300. 

By  CoL  J.  N.  Macomb,  submitted  to  Board  of  Engineers  of  1872  (reference  to  S. 
Doc.  59,  42d  Cong.,  2d  Sees.),  '72,  302. 

By  ^' board  of  construction"  and  -'citizens'  committee,"  for  preservation  of  the 
falls  (see  Private  and  Corporate  Work)  by  the  eonsifuetion  of  an  apron  to  pro- 
tect foot  of  the  falls,  and  lining  and  plugging  the  sandstone  tunnel,  '72,  304. 
(See  Projects.) 

By  Maj.  F.  U.  Farquhar,  to  place  concrete  dike  as  near  the  crest  of  the  falls  as 

Eossible,  '74»  i,  281 ;  that  upper  wall  at  the  head  of  the  ledge  (recommended 
y  Board  of  Engineers  of  1872)  be  dispensed  with,  '76,  700. 
Private  and  Corporate  Wori£. 
Plan  for  preservation  of  the  falls,  and  amount  of  work  done  by  the  cifeies  of  St. 
Anthony  and  Minneapolis  and  the  water-power  companies,  '72,  304 ;  '79, 1163. 
Statement  of  expenditures,  '72,  304 ;  '74,  i,  287. 
Board  of  Engineers  of  1872,  recommended  that  |37,500  of  available  appropriattons  be 
expended  on  the  tunnel  under  the  direction  of  and  in  accordance  with  the  plans 
of  the  citizens'  committee,  '72,  303 ;  '73,  409;  '79,  1163. 
Undermining  of  the  falls  caused  by  an  attempt  of  the  water-power  companies  to 
increase  the  availability  of  the  water-power,  '70,  283; '72,  302:  '74,  i,  279;  '79, 
1162.    Location  of  dams  of  the  water-power  companies,  '70,  280. 

Projects. 

By  Col.  J.  N.  Macomb,  1870,  for  protection  of  foot  and  fkce  of  the  falls  by  an  apron, 
and  the  closure  of  Hennepin  Island  tunnel  by  gravel  and  clay,  *70,  58 ;  '71, 
294 ;  '79,  1164.  Further  project  submitted  to  Board  of  Engineers  in  1872,  de- 
scribed in  S.  Doc.  59,  42d  Cong.,  2d  Sess.,  '72,  302.  Success  of  project  depend- 
ent on  the  integrity  of  the  apron,  '72,  296.  Disapproved  as  involving  a  cost 
far  in  excess  of  available  appropriations,  '72,  302. 

By  Board  of  Engineers,  1872,  that  present  lining  of  tunnel  be  continued,  and  pres- 
ent dams  of  the  water-power  companies  be  modified  so  as  to  restore  water-way 
to  natural  width  (see  Board  of  Engineers),  '72,  303. 

By  Maj.  F.  U.  Farquhar,  that  present  aams  be  raised  at  least  2  feet,  and  two  addi- 
tional dams  be  built,  one  at  edge  of  falls,  the  other  midway  between  the  edge 
and  the  angle  made  by  two  sections  of  existing  dams,  insuring  a  proteoting 
depth*  of  at  least  4  feet  on  the  limestone  ledge,  '73, 409. 

By  Board  of  Engineers,  1874.    (See  Board  of  Engineers.) 
Surveys. 

Information  from  surveys  made  for  water-power  companies,  '69,  210.  Survey  show- 
ing details  of  formation  and  previous  work  done,  '72,  296. 

Maps. 
Of  falls  and  vicinity,  showing  location  of  work  done  under  the  last  project,  '74, 
i,  286. 

[L.  Y.  S.] 


MISSISSIPPI  RITEB,  Meeker's  Island  I^^ek  and  Dam. 

Approprtatton. 

Iel73,$:i5,000,  '73,  51;  H.  Doc.  120. 

Commerce. 

Justification  and  importance  of,  set  forth  in  memorial  of  Minnesota  legislature, 
'68,  369.    Present  commerce  hardly  justifies  expenditure,  '74,  i,  288. 
Documeiits.    (Not  printed  in  reports.) 
H.  Doc.  58,  :i9th  Cong.,  2d  Sess.,  '67,  260 ;  '70,  277. 

BairiB^^rs* 

Chief  of  Engineers. 

Eeports,  '67, 35 ;  '73,  51 ;  '74,  i,  68;  '75,  i,  62;  '76^  i,  85;  '77,  86;  '78,  99;  '79, 134. 
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Enifineers — Continned. 
Enoinebrs  in  Chaboe. 
Mai.  G.  K.  Waxren,  ISe^-'TO,  '67,  250.    Reports,  '67, 1980;  *68,  369 ;  '70,  S77. 
CoT.  J.  N.  Maooinb,  1870-73,  '70,  56.    Reports,  '73,  411. 
M%j.  F.  U.  Farquhar,  1873-78,  '73,  50.    Reports,  '74,  i,  287 ;  '76;  i,  703;  '77,  571 ; 

'78,727. 
Capr.  G.  J.  Allen,  1878^--,  '79,  1159.    Report,  '79,  1168. 
Assistants. 
Capt.  A.  Stickney.    Reports,  '70,  275. 
F.  Cook.    Reports,  '70,  278. 
Estimates*    (See  Projects.) 
Financial  Statements. 

•73.  411 ;  '74,  i,  288,  '73,  i,  62;  '76^  i,  703;  '77.  571;  '78»  99,  727 ;  '79.  134,  1168. 
Ije.ipi8latioa. 
Release  of  land-fcrant,  by  act  of  Congress,  neceasaiy  before  work  can  be  commenced, 
•73.  411 ;  '75, 1. 62;  '76^  1,  85,  7n3;  '77,  571 ;  '78,  99;  '79,  134,  1168. 
Piiysicai  Cliaraeteristies. 

Ot  river  ^t  Meeker's  Island,  '70.  275. 
Private  and  Coriporate  Wea*lL» 

Grant  of  land  to  parties  proposing  building  of  lock  and  dams,  '73,  411.    Necessity 
of  release  before  United  States  undertsbkes  work,  '77,  571;  '78,  99,727;  '79,  134. 
Projects. 
By  Major  Warren,  1867,  for  lock  and  dam  across  Mississijppi  River  at  Meeker's  Island, 
to  carry  a  depth  of  4  feet  over  present  rapids  at ;  li^  of  lock  13  feet ;  estimated 
cost,  $235,655,  '67,  259;  '70.  277,  278. 
By  Major  Farq  ohar,  1874,  for  a  timber  dam  witL  lock  having  a  lift  of  17  feet,  with  faces 
of  granite  masonry ;  dimensions  300  feet  by  80  feet,  dam  to  be  of  timber;  esti- 
mated cost,  1922,121,  '74,  i,  287. 
Sarveys. 
1863.  For  location  of  lock  and  dam,  '67,  260.    Further  surveys  indicate  necessity 
of  another  lock  and  dam  near  Minnehaha  Creek,  '68»  369.    Surveys  not  com- 
pleted, '73,  411.    Resurvey  made,  '74,  i,  287. 

[Ii.Y.S.] 


MISSISSIPPI  RITER9  between  Falls  of  St.  Anthony  and  Cairo 

(except  Meeker's  Island  lock  and  dam,  Rock  Island  Rapids,  and  Des 
M01KE8  Rapids). 

[Indading  ** Upper  Mlssiwippi  Rivor."  "MiBAiaaippi  between  months  of  Bllnois  and  Hiaeoaii," 
** between  months  of  Hissonrl  mm  M«rameo,"  '^between  months  of  Hiseonri  and  Ohio,"  '* be- 
tween mouths  of  niinois  and  Ohio, "  "  between  St.  Fanl  and  month  of  Illinois  RiTer."  Alao  "  har- 
bors of  La  Crosse,  Dnbuque,  Muscatine,  Burlington,  Fort  Madison,  Alexandria,  Alton,  Quincy, 
and  St.  Louis."  Also  protection  of  river  "opposite  mouth  of  Missouri  Biver  "  at  ''Kaskaskia 
Bend,"  at  *'  Sawj-er's  Bend,"  and  ''  near  Cairo  and  mouth  of  the  Ohio  River."] 

Appropriations* 

1836-^44.  Buildiuff  piers  to  give  direetion  to  current  near  St.  Lonis, 

'71,  59,  322;  H.  Ex.  Doc.  120,  44th  Cong.,  1st  Sees $75,000 

1836-'52.  Improving  river  above  mouths  of  Ohio  and  Missouri  Rivers, 

'66,iii,  37;  H.  £x.  Doc.  120,  44th  Cong.,  1st  Sess 190,000 

BCILDINO  SNAChBOATB,  BEMOVINO  8NA0S,  DREDGINa,  AND  CONSTRUCTION 
OF  WING-DAMS,  UPPER  MISSISSIPPI. 

1867,  '67,  261;  '68,  50,  300,  301,  317,  362,  365;  '77.  530 96,000 

1868  (allotment), '68,  301;  '69,190;  '77.530 26,000 

1860  (allotment), '69,  83,  187 35,640 

1870,  '70,225;  '71,53;  '77,530 36,000 

1871  '71,  53*  *77  530  .... 42  000 

1872^  '72,  50,' 280;'  '73,  Vls";"  '77,'536-'h.  Ex!*Doc.  m^^    Cong", "Vs't 

Sess  42,0CO 

1873,  '73»51,  12:i,413;  '77.  530 25,000 

1874, '74,  i,  50,  301;  '77.530 25,000 

1875,  '75,  i,63,  453;  '77,  530 25,000 

1876,  '76,  i,  8J,  142,  654  ;  '77,  83,  524,  530 :W,000 

1878,  '78,  93,  704 41,500 

1879, '79.  1:9,213,  1104 20,000 

Statement  of  appropriations,  '78,  704;  '79,  1104. 


318  INDEX   OP 
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Continued. 

Appropriations-^Continued. 

IMPROVING  BtTBR  BBTWEEN  8T.  PA17L  AXn>  BBS  MOINES  RAPIDS. 

1878,  '78,  99,  725 250,000 

1879,  '79,  129,  1121 100,0<)0 

IMPROVING  RIVER  BETWEEN  DES  MOINES  RAPIDS  AND  THE  MOUTH  OF  ILLI- 
NOIS RIVER. 

18rH,  '78,98,  724 100.000 

1879,  '79,  130,  1124 40,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  ILLINOIS  AND  MISSOURI  BXYSBS. 

1872,  '72,  55;  '73,  54,  455;  '76,  i,  645;  H.  Ex.  Doc.  120,  44th  Cong.,  1st 

ScHS 25,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  MISSOURI  AND  MARAMEC 

1872,  '72,  55:  '73,  54,  455;  '76^  i,  645;  H.  Ex.  Doo.  120,  44th  Cong.,  let 

Sesa 100,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  MISSOURI  AND  OHIO. 

1873  (of  which  $50,000  was  allotted  to  further  protection  of  Sawyer's 
Bend),  '73,  54,  448,  450,  455;  '76^  i,  645;  H.  Ex.  Doo.  120,  44th 
Cong.,  IstStss 200,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  ILLINOIS  AND  OHIO  RIVERS. 

1874  (of  which  $15,000  is  to  be  expended  between  months  of  Missouri 
and  Illinois  Rivers),  '74,  i,  61,  324,  325,  331 ;  '75,  i,  477,  481 ;  '76» 
i,  645 200,000 

1875  (of  which  $15,000  was  to  be  expended  between  mouths  of  Missouri 
and  Illinois  Rivers),  '73,  i,  66,  482;  '76,  i,  634,  645;  H.  Ex.  Doc. 
120,  44th  Cong..  Ist  Sess 200,000 

1876  (of  which  $15,000  was  to  be  expended  between  mouths  of  Missouri 
aud  Illinois  Rivers;  $30,000  between  Dickey  Island  and  mouth  of 
Ohio ;  $5,000  near  month  Kaskaskia  River),  '76,  i,  80,  142,  634,  647; 
•77,81,503,511,513 200,000 

1878  (of  which  $20,000  was  to  be  expended  between  mouths  of  Illinois 
and  Missouri  Rivers ;  $75,000  for  a  dam  at  Cahokia  Chute ;  $40,000 
at  Dickey  Island  and  mouth  of  Ohio,  a&d  $10,000  near  Kaakaskia), 
'78,93,171,686,687 240,000 

1879  (of  which  $15,000  was  to  be  expended  between  the  mouths  of  Illi- 
nois and  Missouri  Rivers ;  $30,000  between  Dickey  Island  and  the 
mouth  of  the  Ohio,  and  $8,000  near  Kaskaskia),  '79,  118,  231, 1032, 
1034 200,000 

At  SPECIAL  POINTS. 

(These  are  repeated  in  the  index  under  each  separate  improvement.) 

1878.  For  La  Crosse  Harbor,  Wis.,  '78,  98,  718;  '79,  1128 12,500 

1844.  For  improving  river  at  Dubuque,  Iowa.    Act  of  June  15 7, 500 

1845.  For  improving  river  at  Dubuque,  Iowa.    Act  of  March  3 7, 000 

1852.  For  Improving  river  at  Dubuque,  Iowa.    Act  of  August  30 15, 000 

1876.  For  improving  river  at  Dubuque,  Iowa,  '76,  i,  143,  647;  '77,  84.  15,000 

1878.  For  improving  river  at  Dubuque,  Iowa,  '78*  98,  717 ;  '79,  1141. ..  10,000 

1879.  For  improving  river  at  Dubuque,  Iowa,  '79,  132,  1141 4, 000 

1879.  For  improving  river  at  Muscatine,  Iowa,  '79,  131,  1136 7,500 

1876.  For  improving  river  at  Burlington  and  Rush  Chute,  '76,  i,  141.  10,000 

1878.  For  improving  river  at  Burlington  and  Rush  Chute,  '78,  97,  714..  10,000 

1879.  For  improving  river  at  Burlington  and  Rush  Chute,  '79, 131, 1138.  5,000 
1876.  For  improving  river  at  Fort  Madison,  '76,  i,  141 ;  '77, 84, 524, 535.          10,000 

1878.  For  improving  river  at  Fort  Madison,  '78,  97,  712 f<,  W^ 

1879.  For  improving  river  at  Fort  Madison,  '79,  132, 1139 3,60<» 

1879.  For  improving  river  at  Quincv,  111.,  '79,  131,  1130 20,000 

1872.  For  improving  river  at  Alton,  111.,  '72,  55;  '73,  442;  '74,  i,  324.  25,000 

1874.  For  improving  river  at  Alton,  111.,  '74.  i,  61,  324,  3,31 ;  '75,  i,  447.  15,000 
1876.  For  improving  river  at  Cahokia  Chute,  opposite  St.  Louis,  '76,  i, 

i  141,647;  '77,81,513 29,fiOO 

I  For  total  appropriaiions  ate  ante,  pages  36,  37. 

Works  for  which  appropriations  should  be  made,  '76,  i,  643,  654.    Appropiiatiosa 
I  should  be  conlined  to  works  in  progress,  '77,  82,  512,  514 ;  '79,  1032. 

I  Effect  of  small  appropriations  on  ultimate  cost,  '76,  i,  82,  646;  '79, 1032. 
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Continued. 

Commerce* 

Importance  of  improvement,  '68,  357;  '74,  i,  330;  '76.  i,  696;  '77,  516,  523,  531. 

Increased  depth  gained  by  scraping  bars,  '68,  50,  317,  320,  365,  670;  '71,  260. 

Requirements  of  commerce,  '75,  ii,  484,  485.  Difflcnlties  from  shifting  of  channels, 
'75.  ii,  474. 

Tonnaee  of  river,  comparative  statement,  '74,  i,  330,  337. 

Alton  Harbor,  danger  of  deetruotion,  '68,  371,  372;  importance  of,  '68,  377,379; 
'71,318;  '72,  351. 

St.  Louis  Harbor,  importance  of,  '71,  324,  327 ;  injury  to  shipping  from  ice,  '77, 
81,  505 ;  neoessity-of  a  winter  harbor  at,  '77,  81,  506. 

Fort  Madison  Harbor,  iigury  to,  by  formation  of  bar  in  front  of,  '76^  i,  84,  688, 689. 

Statistics.  Commercial  statistics  of  Fort  Madison  Harbor,  '76^  i,  690.  Of  Bur- 
lington Harbor,  '76,  i,  694;  '78,  715;  '79,  1138.  Of  Dubuque  Harbor,  '76^  i, 
696;  '78,  717;  '79,  1141.  General  statistics  of  river,  '67,  263;  '68,  377,  379, 
662;  '71,  318,  327;  '74,  i,  330,  337;  '76^  i,  690,  694;  '77,  516,  531;  '78,705; 
•79,  1107. 

Contracts. 

1872.  W.  .fohnson,  for  construction  of  Ellis  Island  Dam,  '73,  446.  For  labor  at 
Sawyer's  and  Venice  Bends,  '73,  453.  Grafton  Stone  and  Transportation  Com- 
pany, for  furnishing  material  at  Sawyer's  and  Venice  Bends,  '73,  453. — 1873. 
T.  Hackett,  for  improvement  at  Horse  Tail  Bar  and  Sawyer's  Bend,  '73,  451. 
Contract  at  Sawyer's  Bend  closed  January,  1874,  '74,  i,  325.  On  Horse  Tail 
Bar  annulled  for  incompetency  September,  1873,  '74,  i,  328,  332,  335,  336.  M. 
Keary  &  Brothers,  for  improvement  at  Sawyer's  Bend ;  contract  annulled  for 
delay  October,  1873,  '74,  i,  325,  333,  3;)5.— 1875.  H.  Doering,  for  materials  and 
labor  on  sections,  No.  1  and  2,  '76,  i,  648.  G.  Williams,  for  materials  and  labor 
on  sections  No.  3  and  4,  '76,  i,  648. — 1876.  A.  M.  Hutchinson,  for  delivt^ry  of 
stone  for  riprap  dam  at  Fort  Madison,  '76,  i,  535. — 1878.  McDonald  Brothers, 
for  construction  of  dam  at  La  Crosse,  '79,  1127.  D.  S.  Barmore,  for  construc- 
tion of  snag-boat  hull,  '79,  1105. — 1879.  W.  A.  McConnell,  for  construction  of 
dams  and  shore  protection  at  Gilbert  Island,  '79,  1123,  1125.  Trim  &  Co.,foi 
construction  of  dams  and  shore  protection  at  Slim's  Island,  '79,  112^),  1126. 

Advantages  of  purchase  in  open  market  over  contract  system,  '77,  514. 

Disadvantages  of  contract  system,  '75,  ii,  493. 

PROPOSilLS. 

1872.  For  construction  of  Ellis  Island  Dam,  '73,  447.  For  material  and  labor  be 
tween  the  Missouri  and  Ohio  Rivers,  '73,  451.  For  material  and  labor  at  Saw 
yer's  Bend,  '73,  457. 

1673.  For  material  and  labor  at  Sawyer's  and  Venice  Bends,  '74,  i,  3:)5. 

1875.  For  material  and  labor  between  Illinois  and  Ohio  Rivers,  '75,  i,  483. 

1879.  For  furnishing  brush  and  stone  and  construction  of  dams,  '79,  1121, 1122. 
For  construotion  of  brush  and  stone  dams,  '79,  1125, 1126. 
OocmnentS.    (Not  printed  in  reports.) 
H.  Ex.  Doc.  58,  39th  Cong.,  2d  Sess.,  survev  and  metho<l  of  improving  the  Upper 
Mississippi  River  and  tributaries,  '67,  16,  260;  '68,  317,  3(i2.    H.  Ex.  Doc.  247, 
40th  C(^ng.,  2d  Sess.,  general  report  on  previous  operations,  with  estimate  of 
work  to  oe  done,  '68,  300,  317.    S.  Ex.  Doc.  50,  41st  Cong.,  3d  Sess.,  surveys 
between  St.  Louis  and  Alton,  '72,  348.     Ex.  Doc.  25,  42d  Cong.,  3d  l^ss.,  pre- 
liminary report  on  survey  between  the  Missouri  and  Ohio  Rivers,  '73,  469. 
Cngioeers. 
Chief  of  Engineers. 

lieporta  on  Jiiver,  Upper  Mississippi  '66,  iii,  37 ;  '67, 16,  35 ;  '68, 49 ;  '69, 43 ;  '70, 
56;  '71,  53;  '72,  50;  '73.  51;  '74,  i,  59;  '75,  i,  63;  '76.  i,  82;  '77,  83;  '78. 
96;  '79,  128.  Between  St.  Paul  and  Des  Moines  Rapids,  '78,  99;  '79,  129. 
Between  Des  Moines  Rapids  and  month  of  Illinois,  '78, 98 ;  '79,  VMi,  Between 
mouths  of  Illinois  and  Maramec  Rivers,  including  harbors  of  Alton  and  St. 
Louis,  '71,  58 ;  '72,  54,  348 ;  '73,  54.  Between  Missouri  and  Ohio  Rivers,  '73, 
54,  56.  Between  Illinois  and  Missouri  Rivers,  '73,  53.  Between  Illinois  and 
Ohio  Rivers,  '74.  i,  60;  '75,  i,  65;  '76,  i,  80;  '77,  81;  '78,  93;  '79,  118.  St. 
Louis  Harbor,  closing  Cahokia  Chute  at.  '75,  i,  66,  511 ;  '76,  i,  81 ;  '77,  81 ;  '78, 
93;  '79,  118.  La  Crosse  Harbor,  '78,  08;  '79,  130.  Dubuque  Harbor,  '76,  i, 
84;  177,  84;  '78.  97;  '79,  i:W.  Muscatine  Harbor,  '79,  131.  Fort  Madison 
Harbor,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  132.  Alexandria  Harbor,  '79, 133. 
Burlington  Harbor,  '76.  i,  84;  '77,  84;  '78,  97;  '79,  131.  Quincy  Harbor, '79, 
130,  1^.  Transportation  Routes  to  Seaboard,  part  of  Third  Subdivision  Missis- 
sippi, from  Falls  of  St.  Anthony  to  Cairo,  '75,  i,  37,  66;  '76,  i,  92. 
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Continned. 

Eoi^ineers— Continued. 
Boards  of  ENGiXESRa. 

1867.  Convened  to  examine  and  report  on  river  channeler  of  W.  H.  Nobles,  '68, 
669.  Do  not  recommend  construction  of  Nobles  machine  at  expense  of  gorero- 
ment,  but  suggest  ofPoring  a  prize  by  United  States  of  1100,000  lor  invention 
and  use  of  a  successful  river  cnanneler,  '68,  674. 

(Colonel Macomb,  Lieut.  Col.  J.  H.  Wilson,  M%jor  Warren,  W.  M.  Roberts,  U.  S.  C. 
E.,and  Captain  Hains.) 

1872.  Convened  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Maramec  River  (42  miles)  with  a  view  to  the  preparation  of  plans  and 
estimal'CS  for  improvement  of  Alton  and  St.  Louis  Harbors,  and  the  protection 
of  banks  of  river  opposite  mouth  of  Missouri  and  near  St.  Lonis,  '72,  &4,  358. 

Recommend  improvement  of  Alton  Harbor  by  closing  channel  west  of  Ellis  Island 
by  a  low  dike,  '72,  54,  361,  366.  Improvement  of  St.  Louis  Harbor  by  ulti- 
mately making  east  shore  throughout  entire-  length  of  harbor  parallel  to  pres- 
ent city  front,  reducing  the  width  of  river  to  1,200  feet  or  1,500  feet  by  means 
of  longitudinal  dikes  or  by  jetties. 

Consider  that  present  demands  of  commerce  require  that  river  {torn  Bichoff'B 
Dike  to  East  St.  Louis  leve*^  be  confined  to  above  width  by  the  raising  and  ex- 
tension of  Venice  and  Long  Dikes,  '72,  55,  364,  366;  '73,  453;  '74,  i,  327. 

To  prevent  erosion  of  banks  opposite  month  of  Missouri  River  by  removal  of 
snags  from  Mobile  Chute,  and  at  Sawyer's  Bend  in  place  of  opening  Cabaret 
JBlough,  to  protect  banks,  for  a  present  distance  of  2  miles,  by  revetment, 
'72,  55,  363,  366. 

Necessity  of  careful  surveys  between  St.  Louis  and  month  of  the  Ohio,  '72,  55, 
365 ;  '73,  449. 

(Lieutenant-Colonels  Newton  and  Raynolds,  Majors  Warren  and  Merrill, and  Cap- 
tain Allen.) 

1879.  Consideration  of  plans  for  improvement  of  Dubnmie  Harbor.  Recommend 
construction  of  two  low  spur  dikes  on  Dunlieth  shore  as  soon  as  present 
dredged  channel  shows  signs  of  filling  up.  '79,  1143. 

(Majors  Comstock,  Houston,  and  Farqunar.) 
Engineers  in  Charge. 

Uaj.  G.  K.  Warren,  1866-70,  Upper  Mississippi,  '66,  iii,3;  '67,  16,35.  ReportB, 
'67,  259;  '68,  299,  370;  '69,  lw7:  '70,  225. 

Col.  J. N.Macomb,  1870-77, '70,56,289.  Reports, '70,  291; '7X,  259;  '72.280;  '73, 
413;  '74,  i,  301 ;  '75,  i,  452,  ii,  454,  457;  '76,  i,  654, ii,  176;  '77,  523;  on  Fort 
Madison  Harbor,  '76,  i,  688;  '77,  524;  on  Burlington  Harbor, '76^  i,  691;  '77, 
524 :  on  Dubuqae  Harbor,  '76,  i,695;  '77,  525. 

M%j.  F.  U.  Farquhar,  1877-^—.  Reports,  '78,  703;  '79,  1103.  Reports  on  Fort 
Madison  Harbor,  '78,  711 ;  '79, 1139:— Burlington  Harbor,  '78, 714 ;  '79, 1138;- 
Dubuque  Harbor,  '7a  717 ;  '79,  1140 ;— La  Crosse  Harbor,  '78, 718 ;  '79, 1127  ;- 
Muscatine  Harbor,  '79,  1136; — Alexandria  Harbor,  '79,  1150; — Quincy  Harbor, 
'79,  li:iO. 

M%j.  F.  U.  Farquhar,  between  St.  Paul  and  Des  Moines  Rapids.  Reports,  '78^  725; 
'79,  1111. 

M%j.  F.  U.  Farquhar,  between  Des  Moines  Rapids  and  mouth  of  Illinois.  Reports, 
'78,724;  '79,  1122. 

Lieut.  Col.  W.  F.  Raynolds,  between  months  of  Illinois  and  Ohio  Rivers.  Reports 
on  Alton  and  St.  Louis  Harbors,  and  survey  between  Alton  and  month  of  Mara- 
mec River,  '71,  312.  On  St.  Louis  Harbor,  '72,  349.  On  MiasisBippi  River  op- 
Sosite  mouth  of  the  Missouri,  '72,  355. 
.  .  J.  H.  Simpson,  1873-' — ,  '73, 53, 442.  Reports  on  improvements  between  mouths 
of  Illinois  and  Missouri  Rivers,  '73, 442.  Between  mouths  of  Missouri  and  Mara- 
mec Rivers,  '73,  453.  Between  Missouri  and  Ohio  Rivers,  '73,  448,469.  Be- 
tween mouths  of  Illinois  and  Ohio  Rivers,  '74,  i,  324 ;  '75,  i,  477, 497,  ii,  471 ;  '76, 
1,634,649;  '77,  503;  '78,  677;  '79,  102:).  Protection  of  banks  near  Cairo,  '76^ 
1,643,651. 

A  SSIST  A  MTfl 

H.  C.  Long, '68,  49.    Reports, '68,  320;  '69,  199;  '70,  225;  '7X,  259.    Deftt<h  of, 

'71.  259. 
T.  Throckmorton.    Reports, '72,  308;  '73,  414. 
J.  B.  Davis.    Reports,  '74,  i,  302 ;  '75,  i,  453 ;  '76,  i,  655. 
C.W.Durham.     Reports,  '76,  ii,177;  '77,  526;  '78,  703;  '79,  1106. 
M.  Meigs.    Report,  *77,  534. 
H.  C.  Long.    Report  ou  improving  of  Alton  Harbor,  '68,  371. 
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Eni^ineers— Continaed. 
Assistants — Continiied. 
Captl  C.  J.  Allen.    Beporto  on  Alton  and  St.  Louis  Harbors  and  survey  of  the  Mis- 
sissippi between  Alton  and  Maramee  Biver,  '71,  314 :-— on  reopening  Cabaret 
Slongbj  '72,  350;-~on  Mississippi  opposite  numtli  or  Missouri,  '72,  357;~on 
Mississippi  between  Missouri  and  Ohio  Rivers,  '73,  470. 

B.  £.  McMath.    Beports  on  Ellis  Island  dam,  '73^  445  ;~on  work  at  Sawyer's  and 
Venice  Bends,  '73,  453. 

D.  M.  Curcie.    Beports  on  work  at  Sawyer's  Bend,  '74,  i,  331 ;— on  work  betwoen 
Illinois  and  Maramec- Bivers,  '79,  1034. 

C.  S.  True.    Beports  on  improTement  of  Horse  Tail  Bar,  *74,  i ,  33  6 ; — on  protection 
at  Kaskaskia  Bend,  '76i  i,649. 

Capt.  O.  H.  Ernst.    Bieport  on  methods  of  work  between  mouths  of  Illinois  and 

Ohio,  '79,  1039. 
M.  Meigs.    Beports  on  improvement  of  Uppi^r  Mississippi  between  St.  Paul  and 
La  Crosse, '75,  ii,455,467j  '.77,  534 :  '78,  704 ;— on  Fort  Madiflon  Harbor,  '77, 
534;--on  Biirlington  Harbor,  '77,  5S5  ^— on  Dubuque  Harbor,  '77,  535. 
C.  W.  Durham.    Bei>orts  on  Fort  Madison  Harbor,  '76^  i,  689,  ii,  189  ;~on  Burling- 
ton Harbor,  '76,  i,  692,  ii,  186 ;— on  Dubuque  Harbor,  '76»  i,  (iW. 
Bstimate^    (See  also  Projects.) 

By  H.  C.  Long,  1868,  for  improTing  Alton  Harbor  by  high  dike,  closing  slough  west 
of  Ellis  Island,  $112,000.  '68,  370,  371,  376;  '72,  361.  By  Capt.  C.  J.  Allen, 
1871,  for  low  dike,  closing  same  slough,  tl4,662,  '71,  318,  327 ;  '72,  361.  By 
Board  of  Engineers,  1872,  for  high  dike,  $75,000 ;  for  low  dike,  $40,000,  '72,  5^ 
361,366;  '73,53,446;  '76,1,645;  cost  of  low  dike  as  completed,  $:)1, 368, '76,  i,  635. 

By  Capt.  C.  J.  Allen,  1871,  for  protection  of  banks  opposite  mouth  of  Miasouri,  by 
clearing  Mobile  Chute,  &c. :  for  opening  and  clearing  chutes,  $25,000 ;  for  de- 
flecting dike,  $75,000,  '71,  320,  327;  '72,  356,  367.  If  by  direct  protection  of 
banks  by  reyetment,  $569,654 ;  revised  to  $561,304 ;  by  jetties,  $316,250,  '72,  351, 
358.  By  Board  of  Engineers,  1872,  by  revetment,  $500,000 ;  by  Jetties,  from 
$300,000  to  $400,000^  '72,  362. 

By  Board  of  Engineers,  1872,  for  improving  St.  Louis  Harbor,  to  meet  present  de- 
mands of  commerce  by  raising  and  extending  Venioe  and  Long  Dikes,  being 
part  of  ultimate  project  for  permanent  improvement  of  harbor,  $197,324,  '72, 55, 
364,366;  '73,  455;  '74,  i,  326;  '76,  i,  636,  645. 

By  CoL  J.  H.  Simpson,  1875,  for  dosing  Cahokia  Chute,  channel  east  of  Arsenal 
Island,  by  low  dam,  $75,000,  '73,  i,  505;  '76,  i,  642;  '77,  505.  Changed  to  high 
dam,  1877,  with  island  revetment,  so  as  to  furnish  winter  harbor,  $104,600,  '77, 
514 ;  '7a  686. 

By  Capt.  C.  J.  Allen,  1871,  protection  of  banks  at  Sawyer's  Bend,  by  the  reopening  of 
Cabaret  Slough,  $408,841,  '72,  354.  By  Board  of  Engineers,  1872,  by  the  revet- 
ment of  about  2  miles  of  shore,  $142,211,  '72,  55,  363,  366;  '73,  455;  '74,  i,  326; 
'76,  i,  636,  645;  '77,  514:  '78,  686. 

By  Col.  J.  H.  Simpson,  1874,  improvement  of  Horse  Tail  Bar,  by  means  of  four  con- 
tracting Jetties  and  dam,  closing  slough,  $148,500,  '74,  i,  328.  1876.  Increased 
to  $221,502,  '76^  i,  639;  '77,  514;  '78,  686. 

Improvement  of  river  between  St.  Paul  and  Cairo,  1872,  Lieut.  Col.  W.  F.  Baynokls, 
from  mouth  of  Missouri  to  the  Ohio  Biver,  $2,996,044,  '73,  44H,  469;  '76,  i,  645. 

By  Col.  J.  K.  Macomb,  1875,  fh)m  St.  Paul  to  La  Crosse,  $348,670,  '75,  ii,454,  466; 
'76b  ii   180 

1877.  Tot  improving  bars  between  St.  Paul  and  La  Crosse,  $200,000,  '77,  85.  529; 
for  completing  existing  project  between  St.  Paul  and  Montrose  (Des  Moines 
Bapids),  $617,393,  '76^  ii,  177,  189;  '77,  524;  '78,  99,  725. 

By  Miy .  F.  U.  Farquhar,  1879,  for  improvement  of  river  between  Des  Moines  Bapids 
and  mouth  of  Illinois  Biver,  by  removal  of  obstructions  and  maintenance  and 
rectiiication  of  channels,  $2,046,396,  '79,  130. 

By  Col.  J.  H.  Simpson,  1875,  from  mouth  of  Illinois  Biver  to  Cairo,  improvement  of 
channel,  $3,159,200;  prorection  of  banks,  $4,000,000,  '75,  i,  481,  if,  493;  '76,  i, 
643,  646;  '77,  513;  '79.  1032. 

By  Col.  J.  H.  Simpson,  1876,  for  protection  of  Kaskaskia  Bend  by  reveting  banks, 
$42,000,  '76,  i,  81,  642,  650;  '77,  509;  '78,  686. 

By  Col.  J.  H.  Simpson,  1876,  near  Cairo,  for  protection  of  banks,  by  revetment,  11,500 
linear  feet  above  Cairo,  $172,500,  21,700  linear  feet,  opposite  Ohio,  $325,000,  '76^ 
i,  654;  '77.  511,  514;  '78,  686. 

By  Col.  J.  N.  Macomb,  1875,  Fort  Madison,  Iowa,  improvement  of,  by  closing  Niota 
Chute,  &c.,  $30,186,  '76,  i,  688,  690,  ii,  188;  '77,  84,  524;  '78,  712. 
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Estimates— Contdnaed. 
By  Col.  J.  N.  Macomb,  1875,  Burlington,  Iowa,  for  improvement  of  Rush  Chute,  &«., 

135,221,  '76.  i,  692,  694,  li.  186 ;  '77,  84,  525. 
By  Maj.  ^.  U.  Farquhar,  1879,  revifling  previous  projeots  of  1875,  and  incieasing 

eoet  to  $49,656,  '79. 131. 
By  Col.  J.  N.  Maoomb,  1876,  for  Dabnqne,  Iowa,  by  opening  oat  ftom  New  Bmey 

Cat  to  Waple's  Cat,  and  conetraotion  of  dams,  du).,  $38,120,  '76^  1,  695. 696. 

1877.  Modinedby  temporary  improvement  of  bar  by  dredging,  $15,000,  and  con- 

etmotion  of  training- waU,  $25,300,  '77.  84,  585,  535. 
By  Board  of  Engineers,  1879.  for  permanent  improvement  by  oonstmetion  of  low, 

spar-dikes  on  Danlieth  shore,  $12,668,  '79, 1143. 
By  MBj.  F.  U.  Farqnhar,  1879.  for  temporary  improvement  of  channel  at  Hoscatine, 

Iowa,  by  dredging,  $19,250,  '79,  1137. 
By  Mny.  F.  U.  Farqahwr.  1879.  for  improvement  of  bar  at  Alexandria,  Mo  ,  by  spar- 
dikes,  $30,946,  '79,  1150. 
By  Maj.  F.  U.  Farqnhar,  1879.  for  improving  bar  at  Qoincy,  HI.,  by  spnr-dikes  and 

Qoincy  Bay  by  dredging,  $224,110,  '79, 1131. 
Financial  Statements. 
Upper  Mississippi,  '69.  187;  '71,  53,260.262;  '72.  50.280;  '73.51;  *T4,  i,59,301; 

•75,  i, 63, 462 :  '76^  i,  82, 654 ;  '77,  83, 524:  '78,  96, 704 ;  '79, 129, 1104, 
Between  8t.  Paul  and  Des  Moines  Bapids,'78.  99,725;  '79. 1121. 
Between  Des  Moines  Rapids  and  month  of  Illinois  River,  '78,  98, 724. 
Between  months  of  Illinois  and  Missoari,  '73,  53, 446. 
Between  months  of  Missoari  and  Ohio,  '73,  54.450. 
Between  months  of  Missoari  and  Marameo,  '73.  54, 456. 
Between  months  of  lUinois  and  Ohio,  '74,  i,331;  '75,  i,  66,  481:  '76^  i,  644;  '77, 

515;  '78,94,686;  '79,119. 
Fort  Madison,  Iowa,  '77,  84, 524 ;  '78,  97, 714 ;  '79. 132. 1140. 
Burlington,  Iowa, '77.  84.525:  '78,  97,715;  '79,  131,1138. 
Dnbnqae,  Iowa, '77.  84,525;  '78,  97,717;  '79,  132,  1141. 
La  Crosse,  Wis., '78,  96.718:  '79, 130, 1128. 
Mascatine,  Iowa,  '79, 131, 1137. 
Quincy,  IU.,'79,  1130. 
I^ei^isiation. 
Necessity  of,  for  fixing  harbor  and  channel  lines  at  and  near  city  of  8t.  Loms,  '75, 

i.  66, 505, 511, 513. 

Operations. 

upper  Mi98i99ippi : 
1867>-^68.  Operations  of  dredge  and  snag-boats,  Montana  and  McCa£&ey,  remov- 
ing obstractions  and  scraping  bars,  '68^  50, 317. 320. 332. 365. 
1868-'69.  Continaed  operations  of. '69,  43.189.200;  '77,  527. 
186^-^0.  Continaed  operations  of,  '70,  56,225,291 ;  '77,  527. 
1870-71.  Continued  operations  of, '71,  53,259;  '77,537. 
1871-72.  Continaed  operations  of ;  also  boilding  1,600  linear  ibet  of  wing-dams, 

'72,50,308;  '77,527. 
1872-^3.  Snag-boat  McCaffrey  transferred;   eontinned  operation  of  Montana; 

dredging  and  snagging,  '73,  51.414;  '77,  527. 
1873-74.  Continnod  operation  of  Montana;  jetties  bailt  at  Pig's  £ye,  Ne^vpoit, 

Rolling  Stone,  and  Betsy  Sloneh,  '74,  i,  59, 301;  '77,  527. 
1874-75.  Continaed  operations  of  Montana ;  work  at  Pig's  Eye  dam,  '75,  i,  G3, 453 ; 

•77,  527. 
1875-76.  Continaed  operations  of  Montana;  constmction  of  dam  at  Ninninger^s 

Slongh,  '76.  i,  ^.  654 ;  '77,  527. 
1876-77.  Continaed  operations  of  Montana ;  construction  of  dam  at  Ninningcr's 

Slough,  '77,  83, 527.    Comparative  maps  of  bars  before  and  after  improvement, 

'77.  528. 
1877^8.  Continaed  operations  of  the  Montana,  '78.  96.703. 
1878^79.  Continned  operations  of  the  Montana  until  fall  of  1878,  at  which  timelier 

machinery  was  transferred  to  new  ball:  dimensions  and  cost  of,  '79, 128. 1104, 

1105, 1106. 
Between  St,  Paul  and  Dee  Maifiee  Hapide : 
1878-79.  Constroction,  by  hired  labor,  of  brush  and  stone  dams  at  tbe  following 

bars :  Pig's  Eye,  Newport,  Hastings,  and  Prescott,  Crat's  Idand,  Beef  Slonc^h, 

Rolling  Stone.  Betsy's  Slough,  Queen's  Bluff,  and  Bellevne ;  also  the  removal  of 

rock  and  bowlders  from  Horse  Island  and  Dallas  Bars,  '79,  1112, 1118.    Cost  of 

work  done,  '79,  1119. 
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between  Bes  Moinu  Bapids  and  mouth  of  Ulinoia  BUfer : 

1878-79.  Shore  protection  and  oonstrnction  of  brash  and  stone  dams  by  contract 
at  GUbert's  and  Slim's  Island,  *79, 130,  1122. 
Between  Illinoie  and  Mieeouri  Bivere : 

1872-73.  On  Ellis  Dam,  '73,  53, 445. 
1873-^74.  Continued  operations  at:  material  purchased  in  open  market;    labor 
hired,  '74.  i,  60,  m 

1874-75.  Completion  of,  at  height  of  10  feet  above  low-water :  cost,  $31,368,  '75, 
i,  65, 477 ;  '77,  634. 

1875-76.  Repairs  at,  '77,  634.  ' 

Between  Missouri  and  Marameo  Biters  : 

1872-73.  Operations  at  Sawyer's  and  Venice  Bends,  '73,  54, 454. 
Between  Illinois  and  Ohio  Biters : 

1873-74.  Operations  at  Sawyer's  and  Venice  Bends  and  Horse  Tail  Bar,  '74,  i,  60, 
324, 332, 334, 336. 

1874-75.  Repairs  on  Alton  Dam ;  progress  of  protection  of  Sawyer's  Bend ;  com- 
pletion of  Venice  Dike ;  progress  at  Horse  Tail  Bar ;  improvement  of  channel 
at;  dams  commenced  at  Fort  Chartres,  Tow  Head,  and  Turkey  Island,  '75,  i,  65, 
477. 

1875-76.  Operations  at  Sawyer's  Bend  and  Venice  Dike  limited  to  repairs ;  Horse 
Tail  Bar,  progress  at ;  dams  at  Fort  Chartres,  Turkey  Island,  Liberty  Island, 
and  DeviVs  I^and,  progress  at,  '76,  i,  80, 635, 639, 640. 

1876-'77.  Piasa  Dam  commenced;  repairs  at  Ellis  Island  Dam ;  no  work  at  Saw- 
yer's Bend  and  Venice  Dikes ;  Cahokia  Chute,  revetment  of  Arsenal  Island  and 
construction  of  abutments  for  dam;  progress  at  Horse  Tail  Bar,  Liljerty,  and 
Devil's  Islands ;  proteetive  work  near  Cairo,  '77,  81, 504, 511. 

1877-78.  Completion  of  Piasa  and  Alton  Dams ;  ropairs  at  Sawyer's  and  Venlco 
Bends ;  completion  of  work  at  Venice ;  extension  and  repair  of  dam  at  Cahokia 
Chute;  progress  at  Horse  Tail  Bar.  and  protection  works  below  Dickey's  Island 
and  near  Kaskaskia,  '78,  94, 678, 684, 686. 

1878-^79.  Repairs  at  Sawyer's  and  Venice  Bends ;  Cahokia  Dam  completed  to  height 
of  9  feet  and  rovetment  of  Arsenal  Island ;  progress  at  Horse  Tail  Bar  and  ]>ro- 
tection  works  at  Kaskaskia  Bend  and  below  Dickey's  Island,  '79, 118, 1(^23, 1035. 
Methods  of  work,  '79,  1035. 
At  Fort  Madison,  Iowa,  1877-78.  Partial  construction  of  a  dam  across  Niota  Chute, 
with  shore  end  protection,  '78^  97, 712.    1878-79.  Completion  of  Niota  dam, '79, 

•  132, 1139. 
At  Burlinffton,  Iowa.  1877-78.  Partial  construction  of  dam  ttom  head  of  Rusl^  Isl- 
and to  Otter  Island,  and  400  linear  feet  shoro  protection  on  islands,  '78, 97,  714. 
1878-79.  Completion  of  dam  closing  Rush  Chute,  with  dredging  at  steamboat 
landing,  '79,  131,  li:)8. 
At  Ihibuque,  Iowa.  1877-78.  39,261  cubic  yards  of  sand  dredged  from  bar,  '78,  97 

717.  1878-79.  37,042  cubic  yards  of  sand  dredged  from  bar,  '79,  1140. 
At  La  Crosse,  Wis.  1878-'79.  Completion  of  dams  by  contract ;  closing  Bates's  Clvntes,. 

and  shoro  protection,  '79,  130, 1137. 
At  Museatine,  Iowa.  1878-^79.  Removal,  by  dredging,  of  17,600  cubic  yards  of  sand 
from  bar,  '79,1136. 
Physical  €liaracterlstlc8« 
Physical  geography  of  basin  of  the  Upper  Mississippi,  '68,  307 ;  '71,  315 ;  '75,  iv,  457, 
471.  Description  of  river  about  Alton,  '72,  471.  Character  of  bars  at  inoutli  of 
Missouri,  '68,  373,  378;  '71,  314 ;  '72,  355.  Description  of  mouth  of.  '71,.  319 ; 
'72,  355,  357,  359,  362.  Erosion  at  mouth  of,  '72,  355,  357j362.  Difference  be- 
tween waters  of  the  Mississippi  and  Missouri,  '75,  ii,  473, 482.  Amount  of  sedi  • 
ment  carried  by  each,  '75,  ii,  473.  Discharge  of  the  Mississippi, '73,  472. 
High-water,  '68,  661;  '71,  314;  '73,  471.  Low-wat«r,  '73,  472.  Slope  of  river, 
'72,  353;  '73,  473;  '76,  ii,  178.  Depth  of  rock  below  surface,  '71,  325;  '72, 
352 ;  '73,  471.  Ice-gorge,  '77,  506.  Sand-bars;  formation  of,  '68, 670 ;  '73,  474 ; 
'75,  ii,  457,  474.  476,  477, 502 ;  '76^  i,  696,  ii,  179.  Progressive  motion  of,  '7^,  ii, 
477,  484;  '76,  ii,  179.  Rise  of  river  bottom  during  high- water,  »75,  ii,M77, 
502 :  '78, 680.  Sediment ;  amount  and  effect  of,  '75,  ii,  477,  481,  483,  502.  Shift- 
ing of  channels,  '75,  ii,  474,  Current  velocities,  '75,  ii,  458,  476.  rail  of  river, 
'75.  ii,  450,  471 ;  '76,  ii,  178.  Discharge  of,  '75,  ii,  458,  475 ;  '76;  i,  689,  ii,  178 ; 
'79, 1130, 1150.  Relation  between  high  and  low  water  sections,  '75,  ii,  476 ; 
'76;  ii,  178;  '78,  680.    Profile  of  water-gauge  at  various  points,  '75,  ii,  466.. 
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Early  plans  for  improving  St.  Louis  Harbor,  '71,  321 ;  '72,  349. 

By  Capt.  C.  J.  Allen,  1B71,  for  protection  of  banks  opposite  mouth  of  Missouri  from 
erosion  by  revetment  of  banks  or  by  Jetties.  '72,  :^1, 357, 3Gd. 

By  Capt.  C,  J.  Allen,  1871,  for  protection  of  banks  at  Sawyer's  Bend  £rom  erosion  by 
reopening  Cabarot  Slough  by  a  dike  l,i^fOO  feet  in  length,  projecting  from  head 
of  Cabaret  Island  obliqnelv  into  river  and  deflecting  about  one*third  of  the  river 
into  east  channel,  now  closed,  thereby  relieving  the  west  channel  (Sawyer's 
Bend) :  head  of  Cabaret  Island  to  be  reveted :  spur-dikes  along  east  shore,  '72, 
349,3.50,353;  reffanled  unfavorably  by  Chief  of  Encineers,  '72,  348;  Board  of 
Engineers  (1872)  disapprove  of,  '72,  55, 363.  Brush  dams;  construction  of,  '75, 
il.  461, 46G;  '76,  ii,  IbO;  strength  of,  '75,  ii,  462.  Wing-dams;  action  of,'75,ii, 
4o0;  '76,  ii,  179.  Shoro  protection  by  Jetties  or  continuous  w<»'k  compared, 
'76,  i,  653.  Removal  of  bars  by  scraping  or  by  portable  dams  compared,  '75,  ii, 
485.  Increasing  low-vrater  depth  by  discharge  firom  reservoirs  applicable  only 
to  small  stroams,  '75,  ii.  486. 

Of  citizens  of  Dubuque,  1879,  for  improvement  of  bar,  '79, 1142. 
Private  and  Corporate  Work. 

Works  undertaken  by  ci  ty  of  S  t.  Louis  to  protect  harbor, ' 71, 321.    Amount  expended 
up  to  1869,  $840,000,  '71,  59 ;  '79,  1026.    Undue  encroachment  by  city  on  water- 
way, '75, 1,  66, 497, 511, 513 ;  '79, 1025.    Destruction  of  spur-dikes  built  by  Cairo 
Land  Company,  '76,  i;  652. 
Projects. 

Hi^.  O.  K.  Warren,  1866,  rooommends  trial  of  vring-dams  and  jetties  for  improve- 
ment of  the  Upper  Mississippi,  '67,  260 ;  '68, 51, 318, 366.  Considers  that  scrap- 
ing bars  is  efficient  within  small  limits  and  indispensable  for  temporary  im- 
provement of  river.  '68,  50,317,320,336,366:  '71,  260.  A  thorough  study  of 
physical  features  oi  river  necessary  to  the  aevelopment  of  plan  for  improve- 
ment, '6d,  313. 

At  Alton  Harbor  and  tiumth  of  ihe  Mmowri : 
By  H.  C.  Long,  1868,  for  improving  AHon  Harbor  by  closing  slough  west  ef  Ellis 
Island  by  a  timber,  brush,  and  stone  dike  about  1,200  feetiongand  10  feet  high; 
estimated  cost,  tll2,000,  '68;  371, 376.    Approved  by  Major  Warren,  '68;  371. 
Liient.  Col.  W.  F.  Raynolds,  1871,  recommenas  project  tor  low  dike,  '71, 58, 318, 320 ; 
'72*  355 ;  recommended  by  Board  of  Engineers  (1872)  aa  deserving  of  immediate 
Attention,  '72, 54, 361.    Necessity  of  protecting  nead  of  island  from  erosion,  '73, 
446.;  work  began  September,  1872 :  details  and  method  of  construction,  '73, 444 ; 
completed  (1^4)  to  height  of  10  feet  above  low- water,  '75,  i,  65,447;  '77,  635. 
Map'of,  '73,  443. 
By  Lieut.  Col.  W.  F.  Bavnolds,  1871,  for  protection  of  banks  opposite  mouth  of  Mis- 
souri by  clearing  Mobile  Chute  and  Maple  Island  Slough  of  obstructions,  thereby 
giving  an  increased  facility  for  passage  of  high-water,  with  a  defecting  dike  at 
head  ofjtfobile  Island,  '71,  58,312,318,320;  ^72,  355. 
1872.  Clearingiof  Mobile  and  Maple  Island  passages,  approved  by  Board  of  Engi- 
neers, '79,  36:^,  367.    Map  showing  mouth,  '73,  443. 

At  SL  LouU  Harbor: 
Early  projects  for  improvement,  '71, 321. 

Por  improvement,  1871,  by  reopening  Cabarot  Slough  (see  Plans). 
*Capt.  U.  J.  Allen,  1871,  considers  the  preferable  plan  to  be  a  contraction  of  water- 
way, consistent  with  stable  regimen,  by  longitodinal  dikes  throughout  entire 
length  of  harbor,  '7]U  326. 
Chief  of  Engineers,  1872,  regards  favorably  the  project  of  canalizing  by  dikes  or 

by  ietties  for  the  entire  length  of  the  harbor,  '72,  348. 
Board  of  Engineem,  1872,  consider  that  ultimately  the  river  throughout  the  length 
of  the  harbor  should  be  made  to  flow  in  a  permanent  channel  by  jetties  or  by 
longitudinal  dikes,  bringing  the  eastern  shore  parallel  to  the  western  and  distant 
therefirom  from  1,200  to  1,500  feet.  The  present  demands  of  commeroe  ro^oire 
that  the  river  from  Bisclioff 's  Dike  to  East  St.  Louis  Levee  be  confined  within 
above-named  limits  by  the  raising  and  extension  of  Venice  and  Long  Dikes, 
^72,  55, 364, 366^  U^gan  in  1872,  '73,  54, 454. 
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1875.  ImproYemeDt  of  harbor  by  oloenng  Oabokia  Chute  (channel  east  of  Arsena] 
Ifiland) ;  ultimate  but  not  present  necessity  of,  '7S,  i,  604.  Action  of  city  of  St. 
Louia  by  building  dike  from  west  shore  into  channel  west  of  Arsenal  Island  com- 
plicates question  of  closing,  '75,  i,  503, 511.  Producing  strong  erosion  on  Arse- 
nal Island  and  affecting  imfiavorably  works  of  improvement  at  Horse  Tail  Bar, 
'76,  i.  81,637.  Bapid  destruction  of  Arsenal  Island  makes  its  protection  and 
the  closing  of  Cahokia  Chute  imperatiye,  '76^  i,  64*2:  work  began  on,  '77,  81, 
505.  Danger  to  harbor  and  shipping  &om  ice,  by  tnrowinff  entire  volame  of 
river  through  west  channel,  necessitating  raisins  of  dike  and  formation  of  win- 
ter harbor  below  dike  and  east  of  Arsenal  IsUnd,  '77,  81,605. 
Ai  oiherwHnia : 

1872.  Protection  of  banks  at  Sawyer's  Bend  firom  erosion.  Board  of  Engineers 
(1872)  do  not  regard  favorablv  the  reopening  of  Cabaret  Slough,  but  prefer  pro- 
tection by  revetting  banks,  for  the  present,  for  a  distance  of  about  2  miles,  '72, 
65,362, 366;  '73,  453.  Work  commenced  on,  *73»  453.  Drawings  showing  con- 
struction of  revetment,  '73,  455. 

1873.  Improvement  of  Horse  Tail  Bar,  near  St.  Louis,  by  construction  of  4  Jetties, 
contracting  water-way  to  width  of  fh>m  1,500  to  l,ttOO  feet ;  also  dam  closing 
Carroll  Island  Slough ;  jetties  from  6  to  8  feet  above  extreme  low-water,  com- 
posed of  brush  mats  or  mfts,  with  stone  balUtst,  '73,  448, 470, 476 ;  '74,  i,  327, 836. 
Work  commenced  at,  '74,  i,  60, 324.  Training-walls  compared  with  cross-dikes, 
'77,  508. 

By  Lieut.  CoL  W.  F.  Baynolds,  1872,  for  improvement  of  liver  from  mouth  of 
Missouri  to  Ohio  (project  not  given);  reference,  '73,  448,469;  '76^  i,  645. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  of  river  from  St.  Paul  to  month  «f 
Illinois  Biver  to  low- water  depth  of  from  4^  to  6  feet  (being  part  of  Third  Sab- 
division  Mississippi  Biver,  Transportation  Boutes  to  Seaboaru)  by  the  contrac- 
tion and  direction  of  the  river,  protection  of  shores,  and  closing  of  chutes  by 
wing[-dams  and  training-dikes^  aided  by  scraping  at  bars,  '75,  ii,  462,466,467: 
'76^  ii,  179.  The  work  to  be  carried  on  by  purchase  of  material  iu  open  markei 
and  hired  labor  until,  at  least,  experience  shall  indicate  proper  basis  for  con- 
tracts, '75,  ii,  467.  List  of  burs  between  St.  Paul  and  La  Crosse  requiring  im- 
provement, '77,  529;  between  La  Crosse  and  Montrose,  '76^  ii,  180. 

By  Col.  J.  H.  Simpson,  1875,  for  improvement  of  river  between  mouths  of  Illinois 
and  Ohio  Bivers  (being  part  of  Third  Subdivision  Mississippi,  Transportation 
Boutes  to  Seaboard) ;  low-water  depth  to  be  obtained,  as  follows :  From  mouth 
of  Illinois  Biver  to  St.  Louis,  6  feet ;  from  St.  Louia  to  mouth  of  Ohio  Biver,  8 
feet,  '75,  ii,  483.  Consideration  of  physical  characteristics  of  river  in  connec- 
tion with  plaus  for  improvement,  '75,  ii,  471,491.  Bequirements  for  maintain- 
ing navigable  channel,  '75,  ii,  485;  the  undertaking  so  large  that  policy  and 
economy  required  improvement  of  worst  points  first,  '75,  ii,  489, 492.    General 

Slan  for  permanent  improvement  of  natimd  channel  by  low-water  dams  and 
ikes,  composed  of  brush  foundations,  with  riprap  superstructure,  closing  sec- 
ondary channels,  and  bringing  river  into  single  channel  of  moderato  width; 
critical  and  uncertain  operations  to  be  carried  on  by  hired  labor,  otherwise  by 
contract, '  75,  ii,  489, 494 ,  495.  List  of  points  requiring  work, '  75,  i  i ,  492.  Neoea- 
sary  operations  divided  into  those  of  improvement  of  channel  and  protection  of 
banks,  '75,  ii,  493 ;  '76,  i,  643, 654 :  '77, 509, 512.  Work  to  be  done  m  four  years, 
at  a  cost,  for  improvement  of  channel,  $3,159,200;  for  protection  of  oanks, 
14,000,000,  '75,  i,  481,  ii,  493;  '76^  i,  643,654;  '77,  508,512. 

By  CoL  J.  H.  Simpson,  1876,  for  protection  of  banks  at  Kaskaskia  Bend ;  danger 
of  MissLBsippi  effecting  a  Junction  with  Kaskaskia  not  considered  imminent; 
danger  of  attempting  protection  with  present  small  appropriation  ($5,000) ;  esti- 
mated cost  of  proper  protection,  142,000,  '76^  i,  81, 643, 649.  Increased  necessity 
of  protection  m>m  increased  erosion,  '77,  81,509. 

By  Col.  J.  H.  Simpson.  1876,  for  protection  of  banks  near  Cairo ;  between  Dickey's 
Island  and  mouth  of  Ohio  Biver  by  means  of  brush  rafts  or  mats,  riprapped  with 
stone;  11,500  linear  feet  requiring  protection,  at  an  estimated  cost  of  $172,500, 
'76,  i,  643, 651, 653.    Work  be^an  in  1876,  '77,  511. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  of  river  in  vicinity  of  Fort  Madison, 
Iowa,  by  closine  Niota  Chute  by  dam  1,400  feet  in  length  and  3  feet  above  low- 
water  ;  dam  of  brush  foundation  and  riprap ;  also  removal  of  small  ledge  of  rook 
near  Niota  side,  with  dredgine  through  bar  to  fcMsilitate  scour,  '76,  i,  688,690. 

By  Miy.  F.  U.  Farquhar,  l'^79.  lor  extension  of  previous  project  by  construction 
of  spur-dikes  from  head  of  Niota  Island  toward  Iowa  shore,  '79,  132, 1139. 
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For  improYemeot  of  xiver  in  vidnity  of  BnrlingtOD,  lowft,  1875,  by  impioriDf^ 
Bash  Chute :  olosiiig  nuun  channel  of  river  fix>xn  Otter  leuaad  to  Kiuh  Island, 
together  witn  the  oloaing  of  2  interior  ohatee ;  dams  to  oonitist  of  riprap  on  hmsh 
foandations;  '76,  i,  e91,tj93. 

For  improyement  of  Dubnqae  Har1)or,  Iowa,  1876.  by  artificial  cat  from  head  of 
New  Barney  Cut  to  month  of  Wapie's  Cat ;  artificial  cut  150  feet  wide  at  bottom ; 
also  3  riprap  dams,  with  brash  foandations,  located  across  head  of  8eventh  street 
sloufrh,  across  New  Barney  Cat,  and  across  Third  street  opening,  *76^  1,  (i05,697. 

Project  modified,  1877,  for  temporary  improvement  of  bar  by  di^Mlging  to  extent 
of  present  appropriation  ($15^000),  and  sabseqaently  the  permanent  improvement 
by  training-walf,  abont  1,000  feet  in  length,  trom  upper  end  of  New  Barney  Cnt 
to  railroad  bridge,  '77,  84,535,535. 

By  Board  of  Engineers,  1879,  for  improvement  of  bar  in  front  of  landing  by  con* 
tracting  water-way  by  2  low  spar-dikes  on  Dnnleith  shore ;  work  to  bo  com- 
mencea  as  soon  as  present  dredsed  channel  shows  signs  of  fiHing  up,  '79^  1143. 

By  Board  of  Engineers,  1877,  for  improving  river  in  front  of  La  Crosae,  Wis.,  by 
closingchute  on  both  sides  of  Bates^s  Is&nd,  '7^  96,721. 

By  Maj.  F.  U.  Farquhar,  1879,  for  improving  river  in  front  of  Muscatine,  Iowa,  by 
dredging  70,000  cubic  yards  of  sand ;  estimated  cost,  $19,250,  '79, 1137. 

By  Miy.  f\  U.  Far(]^nhar,  1879,  for  improving  river  in  front  of  Alexandria,  Mo.,  by 
3  spur-dikes  on  right  bank  and  1  on  leftp  estimated  cost,  $30,946,  '79, 1150. 

By  M%j.  F.  U.  Farquhar,  1879,  for  improving  river  in  front  of  Qaincy,  IlL,  bv3 
dikes,  and  dosing  dam  from  right  bank,  and  improving  Qaincy  Bay  by  dree- 
ing ;  estimated  cost,  $224,110,  ^79,  1130, 1131. 

Sanreys* 

1866.  Between  Falls  of  St.  Anthony  and  Rock  Eiver,  '67,  16,259,261 ;  *68.  301. 

1867.  Between  Falls  of  fit.  Anthony  and  month  of  Ohio,  '68,  49,364;  '75,  ii,  455. 
Methods,  '68,  303, 364.    Bequirements  for  proper  surveys,  '6B,  307. 

1868^69.  At  sites  of  bridges  between  St.  Paul  and  St.  Louis ;  also  at  harbors  of  Do- 
buque  and  Alton,  '69,  43, 188;  '70,  31,228.  Necessity  for  organized  system  of 
surveys  on  Mississippi  River,  '69, 189. 

1889-70.  No  surveys  made,  '70,  56, 291. 

1870-'71.  Between  Alton  and  mouth  of  the  Marameo  River;  also  St.  Louis  and  Alton 

Harbors,  '71.  58,312,314;  '72,  350. 
.1870-^72.  At  mouth  of  Missouri  River,  '72,  355,357.    Necessity  of  careful  surveys 
between  St.  Louis  and  month  of  Ohio  River,  '72,  55, 365. 

1872-^3.  From  Kinswick  to  Cairo,  '73, 54, 448, 449, 469.  Objections  to  present  meth- 
ods of  surveys,  '73^  449,469. 

1873-75.  Triangalation  of  river  bed  from  mouth  of  the  Missouri  to  the  Ohio,  '74,  i, 
61,329:  '75,  i,  66,440,11,471,474.  Triangulation  of  vaUey  recommended,  '73, 
449,469;  '74,  i.  329;  '75,  i,  480,  ii,  450,474. 


1875-76.  At  special  points,  '7^  i,  643,'ii,  177. 
1875.  la  vicinity  of  Cairo.  '76,  i,  81,(543,651. 


At  Fort  Madison,  Burlington,  and 
Dubuque,  Iowa,  '76,  i,  688,691,695. 
1876.  Near  Kaskaskia  River,  '76^  i,  649. 


•79,  i:J3, 1130. 

Surveys,  from  St.  Paul  to  the  Falls  of  St.  Anthony,  at  Alton,  His.,  at  Venice,  Ills., 
and  opposite  the  mouth  of  the  Missouri  River,  ordered  by  act  of  March  SL  1879, 
'79,  120,  136. 
Maps. 
Of  Pig's  Eye  Bar,  Nininger's  Slough,  and  Minnesota  Bar,  '77,  528. 
Of  Alton  Harbor  and  vicinity,  '73,  443. 
Of  river  at  La  Crosse,  '79, 1128. 
Sketches  of  various  points,  '79,  1111, 1118, 1028, 103a 

[L.  Y.  8.] 
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[Ijicliidinic  levees,  and  rechaiiatioii  of  allarial  bMin  ;  improremeiit  of  river  below  Cairo ;  establisli- 
ment  of  nulges  on  Missiuiiipi,  and  protection  of  water  firont  at  Memphis,  Vlcksbarg,  andllew 
Orleans.] 

Appropriations* 

1871.  Gauging.    Actof  March  3 f5,C00 

1674.  For  inyestigationB  in  relation  to  reclamation  of  alluTial  basin,  *75, 

i  51^6  •....•.. .•...•••... - 25  000 

1876/ Establishment  of  gauges^  '77,  78,493 ' ll...'''y.l.l.'''.l  5*,000 

1878.  Establishment  of  gauges,  '78,  88,647 5,000 

1879.  Establishment  of  gauges,  '79.  117,982 5,000 

1878.  Protection  of  Memphis,  ^78,  88, 637 46,000 

1879.  Protectionof  Memphis, '79, 117,980 37,000 

1878.  Protectionof  Vicksburg,' 78, 88, 838 84,000 

1879.  Protection  of  Vicksburg,  '79, 117,975 50,000 

1878.  Protection  of  New  Orleans,  '78,  85,617 50,000 

1879.  Protection  of  New  Orleans,  '79, 107,878 60,000 

For  total  appropriation$  see  ante,  page  36. 

Commerce* 

Effect  of  levees  on,  '74,  1,  390;  '75,  i,  559,563;  *79, 1018,1819.    Bequirements  of 
commerce,  '79,  1011.    Saving  to  commerce  by  increased  depth,  '79,  1011,  1021. 
Statistics,  '79,  878,975. 
Defense. 

Importance  of  Vicksburg  to  defense  of  the  Mississippi  Biver,  '71,  379. 
Enffineers. 
Chibf  or  Enginbers. 
Beport  on  Vicksburg,  '78,  88,637;  '79,  117  ;--<m  Memphis,  '77,  78;  '78,  88;  '79, 
117;— on  New  Orleans,  '78,  85;  '79,  107;— on  survey  of  Mississippi,  '77,  78; 
'78»  88;  '79, 117 ;— on  levees,  '68,  54;  '70,  405;  '74,  i,380;  '79,  1015:— on  re- 
clamation of  waste  lands,  '69,  51,322,  327;  '75,  i,  39, 536;  '78,  110,  853;  '79, 
1015 ;— on  establishment  of  gauges,  '70,  402;  '71,  60;  '72,  57;  '73,  60;  '74,  i, 
60,  70;  '76^  i,  79;  '77,  78;  '78,  88;  '79, 117;— on  Mississippi  below  Cairo,  '75, 
i,  37;  '78,841;  '79,43,1007. 

BOABDS  OF  ENOENXBXS. 

1874.  To  inveetiffate  and  report  on  permanent  plan  for  reclamation  of  alluvial 
basin.  Consioer  resort  to  cut-offs  dangerous ;  division  of  tributaries  impracti- 
cable; reservoirs  for  holding  flood- water  impracticable;  artificial  outlet  im- 
practicable ;  permanent  system  of  levees  only  practicable  plan ;  general  cou- 
uderatione,  '75,  i,  39,  539,  664. 

(Mf^ors  Warren  and  Abbot,  Captain  Benyaurd,  and  Messrs.  Sickles  and  Herbert.) 

1877.  To  investigate  and  report  on  the  protection  of  water  front  of  Vicksburg. 
Preliminarv  report,  '78,  642.  Final  report.  '78, 638.  Becommend:  Ist,  protec- 
tion of  Delta  Point ;  2d,  construction  of  oar  dike  from  De  Sota  Idand ;  3d| 
dredginj^  on  inner  bar;  4th,  diversion  of  Yazoo  Biver,  '78,  638. 

(Colonel  Simpson,  Major  Suter,  and  Captain  Benyaurd.) 

1877.  To  investigate  and  report  on  the  protection  of  water  front  of  New  Orleans. 
Becommend  protection  of  banks  by  pile  and  brush  revetment  and  brush  mats ; 
estimated  cost,  $476,000,  '78,  85,  614,  616;  '79,  875. 

(M%|or  Weitzel,  Captains  Howell  and  Benyaurd,  and  Messrs.  Harrod,  D'Heme- 
court,  and  Wood. ) 

1878.  To  investigate  and  report  on  low-water  improvement  below  Cairo  and  the 
effect  of  a  permanent  system  of  levees.  Qeneral  considerations  of  improve- 
ment*. '79, 1008.  Board  consider  that  a  loi^- water  depth  of  10  feet  would  sat- 
isfy demands  of  commerce,  '79,  1011.  That  the  improvement  should  be  effected 
by  narrowing  the  shoal  and  wide  reaches  of  the  nver  to  about  3,500  feet,  and 
protection  of  caving  banks,  '79,  1014.  That  construction  be  determined  by 
trial,  '79, 1013.  That  one  of  the  worst  placos  should  be  selected  for  trial,  '79, 
1013.  Board  consider  that  commerce  would  be  benefited  by  a  permanent  sys- 
tem of  levees,  and  that  taken  in  connection  with  a  low-water  improvement 
would  be  an  aid  to  navigation,  '79, 1017,  1018. 

(Colonels  Barnard  and  Tower,  Lieutenant-Colonel  Wright,  and  Majors  Comstock 

and  Suter./ 
Enginebrs  in  Chahob. 
Lieut.  Col.  W.  F.  Baynolds.    Beport  on  Vicksburg  Harbor,  '71,  377. 
Mai.  C.  B.  Suter.    Beports  on  Mississippi  between  Cairo  and  New  Orleans,  '75,  ii, 

496;  '78,  841. 
Capt.  W.  H.  H.  Benyaurd.    Beports  on  Memphis,  '77,  490;  '78,  637;  '79,  979. 

Beports  on  Vicksburg,  '78,  637 ;  '79,  974.    Beports  on  establishment  of  gauges, 

'76,  i,  600;  '77,  493;  '78,  646;  '79,  982. 
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Enirineerfl— Contixined. 
Engineers  in  Charge — Continued. 
Capt.  C.  W.  Howell.    Reports  on  New  Orleane,  '78»  614 ;  '79,  875.    Reports  oa 

establishment  of  gauges,  '75,  i,  533. 
M^i.  W.  £.  Merrill    Report  on  establishment  of  ganges,  '72,  426 ;  '73,  017 ;  '74, 

i,  487. 
MaJ.  C.  B.  Comstock.    Reports  onsurvey  of  Mississippi,  '77, 1106;  '78, 135G;  '79. 

1891. 
Assistants. 
Capt.  C.  R.  Sater.    Report  on  Vicksbnrg,  '71,  378. 
G.  Barney.    Report  on  Mempbis,  '79,  980. 
T.  G.  Dabney.    Reports  on  Vicksbarg,  '78,  644 ;  '79,  975. 
Capt.  H.  M.  Adams.    Reports  on  survey  of  Mississippi,  '77, 1110 ;  '78,  1358. 
Lieat.  D.  W.  Lockwood.    Reports  on  sarvey  of  MissLEnippiy  '77,  1197;  '78;  1381; 

'79,  1922. 


L.  L.  Wheeler.  Report  on  survey  of  Mississippi,  '79, 1942. 
J.  B.  Johnson.  Report  on  survey  of  Mississippi,  '79, 1963. 
Lieut.  C.  F.  Powell.    Report  on  survey  of  Mississippi,  '78;  1985. 

F.  W.  Lehnaetz.    Report  on  survey  of  Mississippi,  '7(9;  1386. 

G.  Y.  Wisner.    Reports  on  snnrey  of  Mississippi,  '78, 1395 ;  '79,  1930. 
Lieut.  P.  M.  Price.    Report  on  survey  of  Mississippi,  '79, 1929. 

estimates* 

By  Capt.  C.  R.  Suter,  1871,  for  preventing  threatened  out-oJf  at  Vloksburg,  |2,747,53;>, 

'71,382. 
By  Board  of  Engineers,  1877,  to  protect  and  improve  water  front  of  Yickslrarg  alter 

the  formation  of  the  cnt-oiT,  $1,830,000,  '78»  88,  63H,  641. 
M^j.  H.  L.  Abbot,  1869,  for  repairing  and  perfecting  levees  in  Louisiana,  $15,020,000; 

in  Mississippi,  $4,160,000;  in  ^kansas,  $19,060,000,  '69,  328,  330,  332,  334,  344, 

347 ;  '70,  405 ;  '74,  i,  382,  391. 
By  Board  of  Engineers,  1874,  to  close  existing  breaks  in  levees,  $3,459,450,  '75^  i, 

562.    For  perfecting  present  system,  $45,909,600,  '7S,  i,  563,  593, 627.    For  sor- 

vey  of  alluvial  basin,  $.')00,000,  '75,  i,  537,  561. 
By  Capt.  W.  H.  H.  Benyaurd,  1877,  for  protecting  water  front  of  Memphis,  $170,000, 

'77,  78,  492. 
By  Board  of  Engineers,  1877,  for  protection  of  the  water  front  of  New  Orleans, 

$476,000,  '78,  616;  '79,  878. 
Expenditures. 

By  State  of  Louisiana  on  levees,  '69,  329. 
Financial  Statements* 

For  improvement  at  Vlcksburg,  '78,  88,  638 ;  '79, 117,  975.    Memphis,  '78,  88,  637 ; 
'79,  117,  980.    New  Orleans,  »79.  107,  878. 
Operations. 

18?8-'79.  Protection  of  Delta  Point  (Vicksbnrg)  by  hired  labor,  '79,  975.  977. 

1878-79.  Protection  of  city  front  of  Memphis  by  hired  labor,  '79,  117, 97»,  981. 

1878-'79.  Protection  of  citv  front  of  New  Orleans  by  hired  labor,  '79,  107,  876. 

Establishment  of  gauges,  '72,  57,  426,  428;  '73,  517;  '74,  i,  487 ;  '75,  i,  533,*  '76^  i, 
600;  '77,  494;  '78.  646 ;  '79.  982. 
Plijsicai  €liaracteristics. 

Physical  geography  of  delta,  '75,  ii,  498;  '79,  854.  Cut-offs,  formation,  at  Yicks- 
burg,  '71,  378;;'78;  643:  form9.tion  generally,  '75,  ii,  498;  '79,  1010;  liuuriona 
action  of,  '75, 1,  540,  575,  ii,  499.  Bars,  length  of,  '78,  841 ;  '79,  1011.  Forma- 
tion of  gravel  bars,  '75,  ii,  508;  '78,  842.  Formation  of  sand  bare,  '75,  ii,  502, 
506,  506;  '79,  1010.  Width  of  river  at  bars,  '75,  ii,  509.  Bsnks,  character 
of,  '75,  i,  546,  549,  ii,  498,  505;  '79.  1197 ;  caving  of,  '71,  379;  '75,  i,  498, 506; 
•78,  615,  838,  646;  '79,  975,  1011,  1013.  Bed  of  river,  '75,  i,  546,  549,  ii,  498, 
505 ;  '79,  1197.  Depth  of  alluvial  bed,  '75,  i,  626 ;  '79,  855.  Geology  of  allo- 
vial  bed,  '79,  855.  Slope  of  river,  '75,  ii,  501 ;  '79.  1009,  1928,  1934.  *  Velocity 
of  river,  '79,  1009.  Sand  waves,  '75,  ii,  502,  504  ;  '79,  1892,  1963,  1967 ;  dimen- 
sions of,  '79,  1924,  193.3.  Sediment,  amount  of,  '69,  325,  339;  '72,  439;  '75,  i, 
541 ;  '79,  1009;  observations  on,  '75,  ii,  510;  '79,  1927,  1933,  1964.  1968.  Floods, 
'68,  471 ;  '69,  321,  327,  335;  '75,  i,  541,  553,  556,  594,  606,  676;  '75,  ii,  507?  '76^ 
i,  616;  '79,  1009;  compared  with  the  Nile,  '69,  321,  327;  on  tributaries,  '75,  i, 
634 ;  effect  of,  on  levees,  '68,  471 ;  '74,  i,  382;  '79,  1017;  effect  ^ on  banks,  '72. 
436;  '79,  1009 ;  efiieet  of,  on  improvements,  '79, 1014.    Discharge,  '69,  3^  339; 
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'75,  i,  574,  580;  '79,  1009.  Crevaases;  tablo  of,  '75, 1,  542,  572,  590,  612;  effect 
of,  '75,  i,  541.  Levees;  breaks  in,  '74,  i,  382;  '75,  i,  590,  612;  caving  of. '75,i, 
608;  '79,  1017;  on  the  Nile,  '75,  i,  556.  Bends;  efiect  of;  '79,  1008.  Bottom 
lands,  '68,  468;  '79,  1016.  Kainfall  in  lower  valley,  '75,  i,  571.  Mad  lumps; 
formation  of,  '75,  i,  626.  Width  of  river  and  vaUey,  '75,  ii,  497 ;  '78,  844,  847 ; 
'79,  1009,  1010.  Mississippi  compared  with  Vistula,  '79,  1012. 
Plans. 

By  General  B.  8.  Boberts^  1866,  for  reclaiming  the  waste  lands  of  lower  river,  by 
levees  with  waste  weirs,  etc.,  considered  impracticable,  '69,  51,  312,  320,  S23. 

Of  the  Memphis  and  St.  Louis  Bailroad  Company,  1868,  to  build  a  railroad  levee  on 
west  bank  of  river.  '68,  468 ;  '74,  i,  382. 

For  prevention  of  floods  by  diversion  of  tributaries,  holding  reservoirs,  and  arti- 
ncial  outlets,  considered  impracticable,  '75,  i^  540,  564,  570. 

For  improvement  of  Mississippi  from  Cairo  to  New  Orleans,  tg  a  depth  of  10  feet, 
as  proposed  in  Transportation  Boute,  Third  Subdivision,  Mississippi  Biver,  con- 
sidered possible,  but  at  presput  impracticable  from  its  cost,  '75,  ii,  520. 
Private  and  Corporate  Work* 

Memphis  and  St.  Louis  Bailroad  Company  propose  a  railroad  along  west  bank  of 
Mississippi,  '68,  468 ;  '74,  i,  382.  Condition  of  State  levees,  '69,  338 ;  '74,  i, 
380 ;  '75,  i,  588,  596,  599.  Necessity  of  co-operation  between  States  and  gen- 
eral government  in  building  levees,  '70,  405;  '75,  i,  565,  595,  600;  '79,  1020. 
Difficulty  of  co-operation,  '79,  1021.  Expenditures  by  State  of  Louisiana,  '69, 
329. 
Prcjeets. 

By  Brigadier-General  A.  A.  Humphreys,  1869,  for  a  system  of  levees  f^om  Cape 
Girardeau  to  Gulf,  to  confine  flood  discharge  to  channel,  '69,  335,  344 ;  *72,  438 ; 
'74,  i,  392 ;  '75,  i,  564,  574. 

By  Mf^.  H.  L.  Abbot,  1870^  for  the  establishment  of  gauges  on  western  rivers,  for 
the  purpose  of  perfecting  ir  formation  concerning  floods,  '70,  402. 

By  Mig.  W.  £.  Merrill,  1872,  for  establishing  telegraphic  commuilication  between 
gauges,  '72,  435. 

By  Soara  of  Engineers,  1874,  to  reclaim  and  protect  alluvial  basin  by :  Ist,  opening 
and  maintaining  Atchafalaya  and  La  Fourche  Biver  outlets;  2d,  by  general 
^stem  of  levees  from  Cape  Girardeau  to  Gulf,  '75,  i,  564,  674. 

By  MaJ.  C.  B.  Suter,  1875,  for  gradual  low-water  improvement  of  the  Mississippi, 
between  Cairo  and  Gulf,  by  contraction  at  wide  shallow  places,  by  meaus  of 
transverse  dikes  and  closure  of  side  channels,  and  by  use  of  training- walls ; 
dikes  to  be  composed  of  brush  and  stone ;  dredging  to  be  resorted  to,  in  has- 
tening or  assuring  the  formation  of  channels  at  sites  selected,  '75,  ii,  512.  An 
increase  of  low-water  depth  from  4^  to  6  feet  all  that  should  bo  at  present 
attempted,  '75,  it,  496,  519,  520.  General  considerations  affecting  the  improve- 
ment, '75.  ii,  496 ;  '78,  842. 

By  Board  of  Engineers,  1878,  to  improve  the  river  below  Cairo,  to  low-water  depth 
of  10  feet,  by  contraction  at  wide  shallow  places  to  about  3,500  feet,  and  by  the 

Srotection  of  caving  banks,  '79,  1008,  1011,  1013, 1014.  The  construction  to  be 
etermined  by  experience  derived  from  the  improvement  of  one  of  the  worst 
places,  '79,  1013. 

By  Captain  Suter,  1871,  to  prevent  threatened  cut-off  at  Yicksburg,  by  a  continuous 
shore  protection,  covering  river  bank  and  extending  out  into  nver  bed ;  esti- 
mated cost,  $2,747,535.  '71,  381,  3d2. 

By  Board  of  Engineers,  1877,  to  protect  water  front  of  Vicksburg  (after  formation 
of  cut-off)  by :  1st,  protection  of  Delta  Point  from  erosion  ;  !id,  construction  of 
bar  dike  at  De  Soto  Island ;  3d,  dredging  of  inner  bar ;  4th,  diversion  of  Yazoo 
Biver;  estimated  cost,  $1,8:30,000,  '78.  6;i8,  641 ;  '79,  974. 

By  Capt.  W.  H.  H.  Benyaurd,  1877,  to  protect  water  front  of  Memphis  bv  shore  pro- 
tection for  a  distance  of  7,600  linear  feet ;  estimated  cost,  |170,000,  '77,  78,  492; 
•78i  637 ;  '79,  979. 

By  Board  of  Engineers,  1878,  to  protect  water  front  of  New  Orleans  by  a  shore  pro- 
tection of  pile  and  brush  revetment,  aided  by  brush  mats  placed  on  shore 
slopes;  estimated  cost,  $476,000,  '78,  614,  616;  '79,  875. 

Examination  between  Cairo  and  New  Orleans.  '75,  ii,  496. 

1877.  Survey  between  Cairo  and  Gulf,  under  direction  of  Lake  Survey,  began,  '77, 

llOa    Progress  of,  '78, 1356;  '79, 1891,  1922,  1931. 
Survey  at  Vicksburg,  '71,  378;  '78,  644. 
Survey  at  Memphis,  '78,  637. 
Survey  at  New  Orleans,  '78,  614. 
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Snnrefs— ContiBued. 
ivB  near  Lake  C 
[arch  3, 1879,  '79.  118. 


Sunreys  near  LakeConcordia,  La.,  and  Cowpen  Bend,  Miss.,  ordered  by  act  of 
Ma] 


Haps. 

Of  Vicksboig  Harbor,  *7^  644.    Of  MiBsiasippi  fh>m  Islands  No.  8  to  No.  115,  '75, 
ii,  520. 

[L.  Y.  8.] 


MISSISSIPPI  BITBB,  at  its  mouth. 

Appropriations* 

l^Csorvey) f500.    Act  of  March  2. 

1836.  For  increasing  depth  of  water  in  mouth  of. .  75, 000,  '66^  ill,  37 ;  '70,  32& 

1837.  For  removal  of  obstructions  at,  etc 120,000,  '66^  iii,37;  '70,  325. 

1>*50  (survey) 50,000.    Act  of  SeptembcT  30. 

1852  (survey) 50,000.    Act  of  August  3L 

1852.  For  opening  ship-canal  through  most  con-  ^ 

venient  pass  of 75,000  J 

1856.  For  improvement  of  South  Pass  and  Pass  >'66,  ill,  37;  '70,  325. 

l^rOutre 330,000  ] 

1866.  For  improving  mouth  of  river  ...•• 75, 000  j 

1867 200,000, '70,  325. 

1868  (allotment) 50, 000, '701  325. 

1869  (allotment) 85,181, '69,  23; '70^  325.    Act 

of  April  10. 

1870 300, 000,  •71,  514. 

1871 125. 000, '71.  514. 

1872 155, 000, '72,  553. 

1873 125, 000, '73, 124, 600. 

1874,  April 30,000, '74.  i,  72, 688. 

1874,  June 130, 000, '74,  i,  72,  688. 

1874,  June,  for  survey 25,000.    Act  of  June23, 1874. 

1875 250, 000, '75,  i,  830. 

1876.  Forsurvey 15,000.    Act  of  August  14. 

1876 , 100,000,  '76,  i,  549;  '77,  434. 

1877  (allotment) 12, 000, '78,  82. 

1878(survey) 15,000.    Actof Jnnel8. 

1879  (survey) 24,000.    Act  of  March  3. 

Total  to  1879 $2,506,68L 

Appropriations  to  be  returned  to  Treasury.  '71,  515 ;  '72,  553 ;  '73, 600.    Statements 
or  appropriations,  '74,  i,  688;  '75,  i,  830;  '77,  73,  434.    Method  of  making 
appropriations  destroys  value  of  improvement  made,  '70,  323. 
Commerce. 

Importance  of  improvement,  '66,  iv,  241;  '69,  265;  '70.  345;  '74,  i,  778,  792,  797, 

1870-71,  '71.  511 
i,  683 ;  in  1874-'75, 

of  larger  vessels  passing  mouth,  '74.  i,  817,  b45.  Effect  of  work  dono  on  com- 
merce, '72,  554;  '73,  598.  Importance  of  reliable  and  adequate  outlet  for  com- 
merce of  valley,  '74,  i,  778,797, 801.  Necessity  for  buoys,  and  suggestions  con- 
cerning, '67,  367.  Vicious  action  of  pilots,  and  tow-boat  association,  '69,  263; 
'71,  514;  '72,  552;  '73,  596,599.  Action  of  Congress  concerning  (see  Legisla- 
tion). 
Contracts. 

With  H.  Tyler,  1866,  for  formation  and  maintenance  of  channel  on  Southwest  Pass, 
'66^  i  V,  243.  Annulled  1867  for  inadequate  character  of  means  used,  '67,  38. 362 ; 
*70,  324.~With  Atlantic  Works,  Boston,  1868.  for  construction  of  drodge-beat, 
9223,000,  '68,  478.  Extension  of  time  granted,  '68,  479.  Completed  May,  1808, 
'68,  479. -With  J.  Roach,  1871,  for  a  second  dredge,  similar  to  firsts  '71<512; 
completed  1872,  '72,  553. 

Proposals.  Recommendations  concerning  method  of  making,  '66,  iv,  289.  For 
forming  and  maintaining  channel  at  Southwest  Pass^  1866,  '66^  1  v,  243.  For  con- 
struction and  delivery  of  dredge-boat  Essayons,  '68,  475.  Rejected  as  exces- 
sive, '68,  476.  New  proposals  for,  '68,  477.  For  second  dredge-boat.  General 
McAlester,  '71,  512. 
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I^efense. 

Suitable  defense  for  proposed  ship-oanal  at  Fort  St*  Philip,  '74,  i,  824. 
I^«ciiinent9«    (Not  printed  in  reports.) 
H.  Doc.  173,  Uth  Gong., 2d  Sess. ;  H.  Doc.  2, 26tli  Cong., 2d  Sees.,  '74,  i,  781, 794.    H. 
Doc.  5, 36th  Cong.,  2d  Sess.,  '6e^  iv,  240 ;  '67,  36a 
Eni^ineers. 
Chief  of  Enoinkxrs. 

Reports,  '66,iii,  24;  '67,  37 ;  '68,  55, 483 ;  '69,  46;  '70,  61,  322;  '71,  64;  '72,  60; 
'73,  63;  '74,  i,  72,  776,  854;  '75,  i,  37,  38,  78,  i)59,  966,  968,  972;  '76,  i,  74 ;  '77, 
72;  '78y82. 

In  relation  to  bill  authorizing  parties  to  take  possession  of  Pass  h  TOutre,  for  con- 
straction  of  canal;  conclusion  adverse,  '68,  483. 

Letter  of,  to  Sir  Charles  Lyell,  concerning  delta  of  Mississippi  River,  '70,  365;  to 
T*  Lyman,  concerning  same,  '70,  376. 

Seport  reviewing  application  of  jetties  to  the  improvement  of  mouth  of  Mississippi 
Biver ;  rate  of  bar  advance,  '74^  i,  854.  Absence  of  littoral  currents,  Gulf  cur- 
rents will  not  be  modified  by  Jetties,  '74,  i,  855.  Comparison  of  Sulina,  mouth 
of  Danube,  with  South  Pass;  reason  for  success  of  Jetty  system  at  the  Danube, 
'74,  i,  856.  Method  of  bar  formation  at  mouth  of  Mississippi  River,  '74,  i,  858. 
Sulina  bars  have  no  resemblance  to  bars  at  mouth  of  Mississippi  River,  '74,  i, 
859.  Jetties  would  require  annual  advance,  '74,  i,  860.  Annaal  deposit  on  bot- 
tom of  Gulf,  not  reduced  by  Jetties;  rate  of  bar  advance,  '74,  i,  865.  Cost  and 
maintenance  ofjetties,  '74,  i,  866.  Application  of  Jetty  system  to  mouth  of 
Rhdne,  '74,  i,  888.  Memoranda  concerning  improvement  of  entrance  to  Missis- 
sippi River  by  Jetties,  '75,  i,  959, 966, 968, 972. 
Boards  'of  Enoinebbs. 

1837.  Recommend  dredging  with  bucket  dredges  at  mouth  of  river,  '70,  323 :  '74, 
1,806,841. 

1852  (for  application  of  appropriation  of  175,000).  Recommend  (1)  stirring  up 
bottom ;  (2)  if  this  fail,  dredging  with  buckets ;  (3)  if  both  fail,  then  paiallel 
Jetties  at  mouth  of  Southwest  Pass  (tor  which  an  additional  appropriation  of 
$150,000  was  asked) ;  (4)  if  needed,  the  closing  of  lateral  outlets;  (5)  should  all 
fail,  a  ship-canal  might  be  resorted  to,  '66,  i v.  237 ;  '70,  323 ;  '74,  i,  793, 806, 841. 

^Commodore  Latimer,  U.  S.  K.,  Majors  Chase,  IBeauregaid,  and  Barnard.) 

1856.  Recommended  deepening  of  Southwest  Pass  by  stirring  up  bottom,  '66^  iv, 
237 ;  '7Q,  323,  334,  338 ;  '74,  i, 793, 806, 842.    (See  Projects.) 

1873.  Report  upon  plan  (submitted  by  Capt.  C.  W.  Howell)  for  ship-canal  con* 
necting  Mississippi  River  with  Gulf  of  Mexico,  '74,  i,  823.  Board  consider  that 
the  construction  of  a  canal  across  Fort  St.  Philip  peninsula  presents  no  extra- 
ordinary engineering  difficulties.  Precise  location  of  line  and  estimates  of  cost 
require  more  detailed  ezamiDation,  '74,  i,  823.  Debouch^  of  canal  into  Isle  an 
Breton  Pass  approved ;  also  location  (generally)  of  inner  end  on  straight  part 
of  river  below  Fort  St«  Philip ;  doubtful  practicability  of  founding  lift-lock  by 
plan  of  surrounding  coffer-oam,  '74,  i,  824.  Recommend  following  modifica- 
tions  (see  Projects) ;  lock  chamber  to  be  500  feet  long,  60  feet  to  65  feet  wide, 
depth  of  water  on  miter  sill  25  feet ;  side  slopes  of  canal  1  foot  upon  4  feet ;  Jet^- 
ties  will  requioe  increased  dimensions ;  more  data  reqnired  for  location  in  detail, 
and  close  estimate  of  cost,  '74,  i,  825. 

(Colonel  Barnard,  Lieutenant-Colonel  Newton,  Majors  Gillmore,  Warren,  Craig- 
hill,  and  Weitzel,  and  Captain  Howell.  Colonel  Barnard  not  fuUy  concuiring, 
submits  minority  report). 

Minority  report  consiaers  that,  assuming  canal  to  be  built,  a  more  comprehensive 
study  required  to  fix  location  and  details  of  cost ;  before  resorting  to  canal,  the 
superior  advantl^y^s  of  natural  mouths,  and  probability  of  utilizing  them,  should 
be  considered,  '74,  1,  826.  Radical  chance  in  location  desirable,  '74,  i,  829. 
Stability  of  lock  foundations  insufficient,  ^74,  i,  830.  Engineering  difficulties 
underrated,  '74,  i,  831. 

Communication  of  Lieutenant-Colonel  Newton  reviewing  minority  report,  '74,  i, 
868. 

Report  of  same  board  on  improvement  of  passes  as  an  alternative  to  or  in  connec- 
tion with  the  canal.  Pass  &  I'Outre  assumed  to  be  improved ;  depth  of  25  feet 
required ;  jetties  2,200  feet  apart  and  each  24,000  feet  long,  '74.  i,  833.  Closore 
of  north  month  of  pass  necessary ;  delicate  and  difficult  work  or;  general  devel* 
opment  of  delta  sufficient  to  destroy  the  most  skillfully  designed  works,  '74,  i, 
634.  Ultimate  filling  of  area  ahead  of  Jetties ;  difficulties  of  improving  by  Jet- 
ties: relative  advantiEiges  of  d^  I'Outre  and  Southwest  Passes,  '74,  i,  836.  Means 
used  and  results  obtained  in  improving  Vistula  and  Danuoe,  '74,  i,  837.  Con. 
stitute  no  precedent  in  improvement  of  mouth  of  Mississippi^  '74,  i,  838.    Stir. 
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E  nirineers— Continued. 
BOABO  OF  Enoinbjirs— Contiuned. 

ring  cannot  be  relied  upon  beyond  Id  feet  in  depth ;  CAnziot  be  made  a  sabfttitate 
.  •      for  proper  project ;  should  be  continued  until  proper  project  is  completed,  *74, 
ii  8^.    Project  of  canal  oflfezs  beat  and  most  certain  means  of  attaining  proper 
outlet  to  ocean,  '74, 1,  840. 

Minority  report  of  Colonel  Barnard  reviews  of  past  efforts  to  remove  bars;  eon- 
elusions  and  recommendation  of  previous  boaixls,  '74,  i,  641.  Saccess  of  stirring 
since  1867,  '74,  i,  842.  An  attainable  depth  of  20  feet  posnble,  which  is  adequate 
for  commercial  purposes,  '74^  i,  844.  Plan  of  jetties  offers  a  probable  attainment 
of  deep  water,  '74,  i,  845.  Discossion  of  the  application  of  jetties  to  Danube, 
Oder,  Vistula,  and  Rbdne,  '74,  i,  846.  Application  to  Mississippi  £iver,  '74,  i, 
850.  Closing  of  North  Pass  of  &  I'Ontrt^  not  desirable ;  oonstmction  of  jetties  not 
as  expensive  as  indicated  by  minority  report,  '74,  i,  65L  South  Pass  should  be 
selected  for  trial  of  jetties;  action  of  jetties  will  retard  bar  advance;  cost  of 
jetties  a  fraction  of  cost  of  canal,  '74,  i,  862.  Inestimable  value  of  open  river 
mouth  navigation  as  opposed  to  canal,  '74,  i,  853. 

Minority  report  of  Mi^or  Warren:  data  for  detailed  esttmato  not  possessed ;  canal 
only  project  that  uMwts  demands  of  United  States ;  feasibility  of;  canal  should 
be  tried  first,  '74^  i,  853. 

Review  of  minority  report  by  liieuienant-Colonel  Newton,  '74,  i,  671. 

Review  of  entire  question  by  Chief  of  Engineers,  '74,  i,  854. 

(Colonel  Barnard,  Laeutenant-Colonel  Newton,  Mi^iors  Gillmore,  Wanen,  Cralg- 
hill,  and  Weitzel,  and  Captain  Howell.  Captain  Howell  dissenting  in  one  point, 
viz,  that  probable  depth  to  be  maintained  by  dredging  is  20  feet.  Cokmel  Bar- 
nard and  M%jor  Warren,  not  fully  concurring,  submit  minority  reports.) 

1874.  To  determine  best  method  or  obtaining  and  maintaining  a  sufficient  depth 
of  water  at  mouth  of  Mississippi  River,  eitner  by  canal  from  river  to  gulf  or  by 
deepening  natural  outlets  of  nver,  '75,  i,  948.  The  board  visit  £urope  for  ex- 
amination and  information ;  conelosions,  '7S,  i,  949. 

Various  canal  routes  considered :  that  commencing  5^  miles  below  Fort  St.  Philip 
and  debouching  behind  Sable  Foint  considered  best;  length 6^^ miles;  caaal200 
feet  at  bottom,  308  feet  at  top,  27  feet  deep ;  lock  near  river  7  feet  lift ;  dimen- 
sion 200  feet  by  65  feet,  on  grillage  foundation ;  guard  gates  above  and  below 
lock,  '75,  i,  950.    Details  of;  956. 

By  deepening  natural  outlets  of  river ;  methods  proposed ;  that  by  stirring  inad- 
missible beyond  depth  of  20  feet,  '75,  i,  951.  Plan  of  parallel  jetties  adopted  in 
discussion,  '75,  i,  952.  South  Pass  selected ;  jetties  to  be  900  leet  apart,  begin- 
ning at  30  feet  water  within  bar  and  running  to  30  feet  without ;  length  of  each 
jetty  11,900  feet ;  details  of,  '75,  i,  953.  Future  rate  of  extension  of  bar,  1,000 
feet  in  10  years,  '75,  i,  954.  Improvement  of  South  Pass  by  jetties  recom- 
mended in  place  of  canal,  '75,  i,  955.  Recommendation  that  entire  amount 
for,  be  made  at  once  available,  '75,  i,  956.    Details  of  plan,  '75,  i,  956. 

(Lienteuant-Colonels  Wright  and  Alexander,  Msjor  Comstock,  Messrs.  H.  Mitchell, 
T.  £.  Sickles,  W.  M.  Roberts,  and  H.  D.  Whitcomb.) 

Lieut.  Col.  H.  G.  Wright  does  not  concur  in  judgment  of  board  as  to  the  probable 
success  of  j€tty  system,  and  considers  that  the  canal  prcjeot  offers  reasonable 
chances  of  success,  hence  gives  it  preference,  '75,  i,  956.    (See  Chief  of  Engi- 
neers.) 
ENOmEKRS  IN  Charqb. 

Maj.  M.  D.  McAlester,  1866-'68.    Reports,  '66,  iv,  236;  '67,  362^  '68,  474. 

Maj.  F.  E.  Prime,  l868-'69,  '69,  46. 

Lieut.  W.  D.  Payne,  1869,  '69.  46. 

Capt.  C.  W.  Howell,  l869-'78.    Reports,  '69,  259;  '70,  326;  '71,  508;  '72,  551: 
'73,  596 ;  '74,  i,  682, 778;  '75,  i,  822;  '76,  i,  544 ;  '77,  419 ;  •78.  597.    On  ship-canal 
connecting  Mississippi  River  with  Gulf  uf  Mexico,  '74,  i,  778. 
Assistants. 

Lieut.  D.  W.  Pavne.    Report,  '68,  478. 

H. C.Collins, '77,  428. 
£stiiiiate8«    (See  also  Plans  and  Projects.) 
By  Capt.  W.  H.  Chase,  1837,  for  Fort  St.  Philip  ship-canal,  $8,619,299,  '74,  i,  795. 
By  R.  Montaigu,  1858,  project  for  ship-canal,  $2,665,882,  '74,  i,  822.    For  deepening 
Southwest  Pass  to  18  feet,  |129,500;  to  20  feet,  |200,000,  '66^  iv,  241.    Annual 
amount  required  to  maintain  channel,  $400,000,  '74,  i,  777. 
By  Captain  Howell,  1873,  for  Fort  St.  PnUip  ship-canal,  with  connecting  jetties, 

$7,370,803,  '74.  i,  788. 
By  Board  of  Engineers,  1873.  for  foregoing  project  modified,  $10,273,000,  '74,  i,  825. 
More  data  required  for  close  estimate,  '74,  i,  825* 
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By  Board  of  Engineers,  187a,  fbrimprovementof  pass  &rOatre  by  jetties,  |9,572,634, 
'74,  i,  8S5.    Uncertainty  of, '74^  i,  836. 

By  Board  of  Engineers,  1874,  for  Fort  St.  Piiilip  ship-canal,  111,514,200,' 75,  i,  951, 958. 

By  Board  of  Engineers,  1874,  for  improyement  of  South  Pass  by  jetties,  $7,942,110; 
of  Southwest  Pass  by  Jetties,  $16,053, 1*^4,  '75,  i,  955,959. 

By  Chief  of  Engineers,  1874,  for  Fort  St.  Philip  ship-canal,  $13,000,000,  '74,  i,  866. 
For  improvement  of  South  Pass,  $17,000,000;  for  improvement  of  Southwest 
Pass,  $23,000,000,  '74,  i,  807.    For  survey  of  Southwest  Pass,  1875-^6,  $16,656 ; 
1876-77,  $10,342,  '75,  i,  976. 
Expenditures*    (See  also  Financial  Statements.) 

Annual  expenditure  required  on  any  plan,  '66^  iii,  24,  iv,  240;  '67,  362;  '68»  483; 
'70,  516;  '72,  554;  '74,  i,  807. 
Fioancial  Statements. 

'68,  482;  '69,  265;  '70,. 328,946;  '73,  514;  '73,  600;  '74,  i,  688;  '75.  i,  830;  '76.  i, 
549 ;  '77,  433 ;  '78y  82, 600. 
I^esislation. 

Legal  enactments  required,  i(ivin|(  officer  in  charge  of  public  works  a  judicious  con- 
trol over  use  of  channels,  '71,  64,513;  '72,  60,552;  '73,  63,596,599.  Draft  of 
an  act  to  facilitate  execution  and  to  protect  certain  works  of  public  improve- 
ment, '71,  522.  Act  of  OoneresB,  1874,  giving  Secretary  of  War  control  over  the 
channels  of  the  passes,  '74,1,  72,665.  Ke^tations  fixed  by  Secretary  of  War 
concerning  jurisdiction  of  channels,  '75,  i,  826, 829.  An  act  of  Congress  pro- 
viding for  operations  of  J.  B.  Eads  and  others  on  South  Pass,  '75,  i,  170, 
Operations. 

1837-39.  Attempts  to  open  Southwest  Pass  by  dredging  with  bueket  dredges  a  fail- 
ure, >70,  32:),  334,338,-*  '74,  i,  792,  806,  841.  Further  operations  discontinued 
until  1852,  '74,  i,  841. 

1855^-^53.  Deepening  of  Southwest  Pass  to  depth  of  18  feet ;  subsequent  rapid  shoal- 
ing of  channel,  '70, 323 ;  '74,  i,  841.  Further  operations  discontinued  until  1857, 
'70.  323. 

1857-'58.  Attempts  to  deepen  Southwest  Pass  by  jetties  proving  a  failure,  resort  was 
had  to  stirring  and  harrowing  on  Southwest  Pass  and  Pass  &  rOutro,  '70,  323 ; 
'74,  i,  842.    Further  operations  discontinued  until  1860,  '70,  324, 335. 

1860-'61.  Deepening  of  Southwest  Pass  by  (contract)  use  of  sorapera ;  further  ope- 
rations discontinued  until  1867,  '70,  324. 

1867-'66.  Completion  of  United  States  dredge-boat  Essayons,  and  deepening  of  Pass 
h  rOutre,  '68,  479;  '70,  335;  '74,  i,  842. 

1868-^69.  Continued  operations  of  dredge-boat  Essayons  on  Pass  k  VOutre,  deepen- 
ing the  channel  from  11^  to  17  feet,  '70,  335;  '74,  i,  842. 

1869-70.  Repair  of  dredge-boat  and  continuation  of  dredging  on  Pass  k  TOutre,  '70, 
;)26,336. 

1870-71.  Operations  continued  on  Pass  h  rOntre  by  United  States  dredge-boat;  sns- 
I>ended  July,  1870,  and  not  resumed  until  1873 ;  operations  resumed  at  South- 
west Pass  and  channel  deepened  by  dredge-boat  to  19  feet ;  now  machinery 
attached  to  the  Essayons,  '71,  64, 508, 512 ;  '74,  i,  683. 

1871-72.  Operations  of  Essayons  at  Southwest  Pass  maintaining  18^  feet  depth ; 
completion  of  United  States  dredge  (General  McAlester  and  repair  of  the  Essay- 
ons.'72,  551,553. 

1672-73.  United  States  dredge-boats  in  operation  on  Southwest  Pass  until  March, 
1873,  when  they  were  transferred  to  Pass  h  TOutre ;  construction  of  repair  dock 
for  dredges,  '73,  593, 601. 

18r^^^4.  Operations  of  Southwest  Pass  abandoned  on  account  of  a  blockade  from 
grounded  vessels  and  consequent  transferment  of  dredging  to  Pass  h  VOutre, 
'74  i  684 '  '75  i  78. 

1874-^75.  kaintenance  of  Pass  k  TOntre  to  a  depth  of  from  17  to  19  feet,  '75,  i,  824. 

1875-^6.  Operations  on  Pass  k  TOntre  suspended  August,  1875,  and  transferred  to 
Southwest  Pass,  '76,  i,  544. 

1876-'77.  Continued  on  Southwest  Pass,  maintaining  a  depth  of  from  17  to  19^  feet, 
•77,  419,4:«>. 

1877-^8.  The  improvement  of  South  Pass  by  jetties  havine  obtained  a  depth  of  18 
feet  fbrthor  operations  of  dredge-boat  discontinued ;  the  Essayons  transferrer! 
to  Sabine  Pass,  Texas;  dredge-boat  General  McAlester,  with  entire  crew,  lost  at 
sea,  '78,  82, 597. 

Kote.-^Suh9equent  rtports  of  operations  notpuhUshed  in  the  annual  reports  of  the  Chief  of 
Engineers, 

Removal  of  bars  by  ordinary  dredging  a  failure ;  adequate  focalizing  jetties  enor- 
mously expensive,  '66^  iii,  24,  iv,  237. 
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Kemoval  of  bars  by  harrowing  the  oolj  plan  that  baa  proved  efficient,  '66^  ill,  24, 
iv,  237 ;  '70,  325.  Channel  can  be  maintained  only  bj  oonatant  dredging,  '74, 
i  806 

History  of  early  operations,  '70,  323,334,338;  '74.  i,  792,806,841. 

Favorable  results  obtained  by  subsequent  operations,  '68, 56;  '69;  250;  '70, 326, 334. 

Delays  in  operations  caused  by  Pilots'  and  Tow-Boat  Association,  '69, 263 ;  '71, 514 ; 
'72,  555;  '73,598,599.  ' 

Depth  obtained,  and  what  is  intended  by,  '74,  i,  686. 

Operations  of  J.  B.  £ads  at  South  Pass,  '75,  i,  980. 
Pbyslcal  Cbaractertotics* 

Bans  at  mouth  of  Mississippi  River,  '66^  It,  236;  '70,  322;  rate  of  advance  oi,  '70, 
32;^  377 ;  '74,  i,  a54,  857, 859,  86&;  '75,  i,  961,  968 ;  '77,  429 ;  composition  of,  '70^ 
331.  371 ;  '77,  431 ;  method  of  formation,  '74,  i,  804, 863,666 ;  '75^  i,  969;  HdoA" 
and  **  delta"  bars ;  distinction  between,  '75^  i,  967, 913 ;  Jmn  at  month  of  Dan- 
ube and  Rhine  dissimilar  to; *wfai]e those  at  mouth  of  BhOne  are  similar  to  Mis- 
sissippi BUver,  '79^  i,  967,  973. 

Aotioa  of  currents  in  Mississippi  River  at  high  and  low  water,  '74^  i,  804,  863^  865 ; 
currents  of  Gulf  not  littoral,  '74,  i,  855 ;  ^77,  433 ;  sediment ;  amount  earned  to 
Gulf,  '74,  i,  855,  862,  882;  not  greatest  when  velocity  is  highest,  '74, 1,863;  '75, 
i,  966 ;  '77,  433 ;  velocity  through  Breton  Island  Pass,  '74,1, 790. 

Mud  lumps,  risiug  of,  '70,  331 ;  '77, 431 ;  composition  of,  '7Q,  3^  372;  theory  of  for- 
mation, '77,  431. 

Physical  characteristics  of  delta,  '70,  352 ;  '74,  i,  790,  803,  814,  848^  852,  854,  SSS, 
857,  839,  862,  865,  882 ;  '79,  i,  959 ;  '77,  429 ;  depth  of,  '74,  i,  848, 852 ;  age o^  '70t 
377 ;  delta  of  Nile  compared  with,  '74,  i,  804. 

Artesian  wells  at  New  Orleans :  record  of  specimens  from,  '70,  354 ;  discussion  of, 
'70,  358 ;  profile  of,  '70,  3(fe. 

Examination  of  specimens  irom  bed  of  Mississippi  River,  '70,  371. 

Physical  characteristics  of  Breton  Island  Sound  and  vicinity,  '74^  i,  782,  814,  €08; 
settlement  of  foundations  on  clay,  '74,  i,  829,  830. 
PIaB9« 

List  of  plans  and  machines  proposed,  '70,  338. 

By  B.  Buisflon  1832  (State  enfflueer  of  Louisiana),  for  ship^oanal  between  Missis- 
sippi River  and  Breton  Island  Sound,  '74,  i,  780,  793,  826. 

By  Maj.  W.  H  Chase,  1837.    (See  Projects.) 

By  R.  Montaigu,  1852,  for  ship-canal,  commencing  7  miles  below  Fort  St.  Philip, 
and  running  northeast  6  miles  to  Gulf  of  Mexico— canal  100  feet  at  water  lino, 
30  feet  at  bottom.  24  feet  deep ;  locks  400  feet  by  80  feet ;  berme  15  feet  wide ; 
banks  10  feet  hign,  15  feet  at  top,  60  feet  at  base.  Railroad  on  bank  for  towing 
vessels,  '74,  i,  781,  816,  827. 

By  McClintock  &  Scott,  1868,  to  construct  (without  cost  to  United  States)  a  canal 
through  Pass  h  POutre,  '68,  483. 

By  J.  B.  Eads,  1875,  for  deepening  South  Pass,  by  Jetties,  '75,  i,  37, 170, 980.  (See 
Projects.) 

No  plan  efficient  without  annual  expenditure,  '66^  iii,  24,  iv,  240 ;  '67,  362;  '68, 483, 
'71,  516;  '72,  554 ;  '74,  i,  807 ;  that  of  harrowing  only  plan  so  far  efficient,  '66, 
iii,  24,  iv,  237;  '70,  325;  results  ftom  Jetties  previously  constructed  (1857)  do 
not  encourage  repetition,  '66,  iii,  24 ;  lack  of  reasonable  appropriation  a  diffi- 
culty in  maintaining  channel  by  dredging,  '77,  779 ;  previous  plans  have  been 
directed  to  channel  300  feet  wide,  18  feet  deep,  '66^  iv,  239 ;  '74,  i,  806. 

Discussion  of  plan  of  improvement  by  ship-canal,  '74,  i,  780,  793,  823,  826,  841, 868; 
'75.  i,  949,  956;  by  Jetties,  '74,  i,  806,  831,  8,J3,  842,  853, 854, 878, 884 ;  '75.  i,  94S, 
951,  958,  959,  966,  968, 972 ;  bv  raking  and  stirring,  '66,  iu,  24,  iv,  237 ;  '67, 365, 
367;  370;  '70,  323,  329,  a38;  ''74,  i,  792,  804,  841,  874. 

History  of  Fort  St.  Philip  canal,  '74,  i,  793,  826. 

Memoranda  of  various  ship-canals,  '74,  i,  796,  817,  821. 
ProJect9. 

By  Board  of  Engineers,  1837,  for  deepening  Southwest  Pass  by  bucket  dredges,  '70. 
323;  '74,  i,  792,  806,841. 

By  Mi^.  W.  H.  Chase,  1837,  for  ship-canal,  beginning  2^  miles  below  Fort  Jackson, 
and  extending  7  miles  to  Isle  an  Breton  Pass ;  canal  100  feet  wide  at  lop,  30  feet 
at  bottom,  30  feet  deep ;  locks  200  feet  by  50  feet  bv  20  feet ;  connecting  Jetties 
100  feet  at  base.  20  feet  at  top,  raised  to  level  of  high-water,  '74,  i,  781,  794. 825, 
831.  Report  oi  Col.  J.  J.  Abert,  1639,  caused  abandonment  of  project,  '74^  i, 
781,  827. 

By  Board  of  Engineers,  1852,  for  deepening  Southwest  Pass  by  stirring  up  bottom, 
'66,  iv,  237;  '70,  323 ;  '74,  i,  793,  806,  841. 
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P  rojects--0ontinaed. 

By  B<mid  of  Eofpuieers,  1856,  for  deepening  Southwest  Pass  by  stirring  np  bofctom ; 
this  was  united  (doubtingly  on  part  of  board)  with  sheet-pile  Jetties,  '66,  iv, 
237 ;  '70,  :i2d,  334,  338;  '74,  i,  793,  806,  842. 

By  Maj.  M.  D.  McAlester,  1866,  for  deepening  and  maintaining  channel  on  Pass 
h  rOutre,  to  be  done  by  diedge-boiftB  specially  constructed,  '66,  iv,  238 ;  '67, 
362,  364,  367,  370;  '68,  56;  '69,  46;  advantages  of  Pass  h  rOutre.  '7a  343. 

By  Capt.  C.  W.  Howell,  1873,  for  ship-canal  connecting  Mississippi  Kiver  with  Gulf 
oi  Mexico,  beginning  near  Fort  St.  Philip,  and  debouching  into  Breton  Island 
Sound;  canal  bottom,  width  200  feet,  depth  27  feet ;  locks  400  feet  bv  80  feet, 
constructed  of  beton,  faced  with  granite ;  guard  lock  on  Sable  Island ;  jetties 
connecting  mouth  of  canal  with  deep  water,  '74^  iy.781,  825;  modified  by  Board 
of  Engioeers,  '74,  i,  825.    (See  Board  of  Engineer^,  1873.) 

By  Board  of  Engineers^  1873,  modified  project  ox  Captain  Howell,  (See  Board  of 
Engineers,  1873.) 

By  Board  of  Engineers,  1874,  project  for  deepening  natural  outlets  of  river  (South 


tain  the  same  for  20  years  from  time  of  first  obtaioing  the  depth  of  30  feet, 
channel  to  be  not  less  than  350  feet  wide,  '75,  i,  37, 170,  980. 
Secretary  of  War. 
Regulations  fixed  by,  concerning  use  of  entraaoes  to  BCississippi  Hiver,  while  in  pro- 
cess of  improvement,  '75,  i,  826. 
Surveys. 
1867.  Of  Southwest  and  k  TOutre  Passes  by  Coast  Survey,  '67,  38,  362.    BesoUi  vf^ 

'67,  369,  375. 
1869.  Of  Southwest  Pass,  '70,  322,  330. 

Surveys,  '75,  513;  »73,  597;  '74.  i,  684;  '75, 1,  826;  '76,  i,  648;  '77,  428, 
Soundings:  how  made;  description  of  lines  and  leads,  '74,  i,  685.    Precautions  to 

be  used,  '74,  i,  686. 
Maps. 
Of  months  of  Miasissippi  Biver  in  1722, 1724, 1731 ;  location  of  center  line  of  pro« 
posed  canal  (M^jor  Warren) ;  delta  according  to  (Talcott's)  survey,  1838  *,  com- 
parative profiles  of  South  and  Southwest  Passes  and  Sulina  mouth  of  Danube ; 
comparative  charts  of  surveys  of  1838-'67-*74,  '74,  i,888. 
Map  showing  project  for  the  improvement  of  the  Eh6iie ;  comparative  profiles  of; 

of  Sulina  mouth  of  Danube,  '75,  i>974. 
Of  location  and  sections  of  Fort  St.  Philip  ship-canal ;  of  South  Pass,  with  loca- 
tion of  proposed  jetties :  sections  of,  '75,  i,  958. 
Of  comparative  profiles  of  Southwest  Pass,  1868-71-^6,  '77,  430« 
Of  Pass  h  rOutre,  '77,  434. 

[Ii.Y.S.]    ' 


MISSISSIPPI  RITER  I^CSTEES. 

[InchidixTg  "Bailroad  levee  on  the  west  aide  of  the  Hlfleiseippl,"  "  Beolaiming  wute  lands  of  the 


principal  tribntaries,"  "Bflects  of  a  permanent  levee  system 
OhlolUver.'J 

Appropriatfons. 

1874.  For  investigations  in  relation  to  the  reclamation  of  alluvial  basin  of 

the  Mississippi  River,  '75,  i,  536 ^25.000 

1876.  For  estabUshment  of  water  gaages,  '77,  78,  493 5,000 

1878.  For  establishment  of  water  gauges,  '78,  88,  647 5,000 

1879.  For  establishment  of  water  gauges,  '79, 117,  982 5,000 

Total  to  1879 40,90P 

Commerce- 
Justification  of  improvement  of  levees,  '74,  i,  390;  '75,  i,  563, 595. 
Statistics,  '75,  i,6^;  '79,  1015,1019. 
engineers. 

Chief  of  £noinsers. 

Beporfs  on  railroad  levee  on  the  west  of  Mississippi,  '68,  64,  468,    Reclaiming 
waste  lands  on  Lower  Mississippi  River,  '69, 51, 322, 323, 327.    Levees  of  Missis- 
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Chief  of  Engineers — Continned. 

sippi  River  from  the  Ohio  to  Galf  of  Mexico,  '70, 405 ;  '74,  i,  380 ;  '79, 1015.  Rec- 
lamtttionof  allayial  basin  of  Mississippi,  '75,  i,596:  '79,  110,853.    The  estab- 
lishment of  gauges  on  Mississippi  and  principal  triDntaries,  '70,  402;  *71,  60; 
'72,  57;  '73,  60;  '74,  i,  GO;  '75,  i,  70;  '76,  i,  79;  '77,  78;  '78,  8rf;  '79,  117. 
Directing  Maj.H.L.  Abbot  to  report  on  repairing  and  penecting  levees  on  the 
Mississippi,  '69,  328;  '74,  i,  394. 
Boards  of  Engineers. 
1874.  To  investigate  and  report  on  a  permanent  plan  for  the  reclamation  of  the 
alluvial  basin  of  the  Mississippi  subject  to  inundation.    Consider  resort  to  cut- 
otTs  dangerous  and  usetessi  *75,  i,  540, 564, 670.    Diversion  of  tributaries  imprac- 
ticable, '75,  i,  540, 564(670.    Reservoirs  for  holding  back  floods  also  impractica- 
ble from  lack  of  proper  size,  *75,  i,  540, 564, 670.    Artificial  outlets  as  dangerous 
and  impracticable,  '75,  i,541,545,564,6r0.    Levees  the  only  practicable  plan, 
'75,1,550,564,600.    Errors  of  present  system,  '75,  1,550.    Section  of  levees, 
'75,  i ,  552, 553, 562, 566, 587, 59:),  596, 626, 664.     1  nspection  and  guarding  of,  '75, 
i,  555.    Location  of,  '75,  i,  557.    Present  condition  of  levees,  '75,  i,  586,  59ti, 
599.    Report  of  board,  '75,  i,  539,  678. 
(Majors  Warren  and  Abbot^  Capt.  W.  H.  H.  Benyaurd,  and  Messrs.  J.  £.  Sickles  and 

P.O.  Herbert.) 
1878.  For  the  improvement  of  low-water  navigation  below  Cairo  to  report  on 

"Effect  of  permanent  levee  system below  mouth  of  Ohio."    Board 

consider  that  a  permanent  system  would  develope  a  large  additional  commerce, 
'79, 1017.    And  that,  taken  in  connection  with  a  low- water  improvement,  vould 
be  an  aid  to  low- water  navigation,  '79,  1018. 
(Colonels  Barnard  and  Tower,  Lieutenant-Colonel  Wright,  and  Majors  Comstock 
and  Suter.) 
Engineers  in  Cbarqe. 
Maj.  W.  E.  Merrill,  187S-74.    Reports,  '72,  426 :  '73,  517 ;  '74,  i,  487. 
Capt.  C.  W.  HoweU,  1874-75.    Report,  '75,  i,  533. 

Capt.  W.  H.  H.  Benyaurd,  1875-^—.    Reports,  '76,  i,  600;  '77,  493 ;  '78, 646;  '79, 
982. 
SfStimates. 
By  Maj.  U.  L.  Abbot,  1869,  for  repairing  and  perfecting  levees   in  Louisiana, 
115,020,000;  in  Mississippi,  |4, 150,000;  in  Arkansas,  $19,060,000,  '69,  328,  a30, 
332,  334.  -344,  347;  '70,  405;  '74,  i,  382,  387,  301. 
By  Board  or  Engineers,  1875,  to  close  existing  breaks  in  levees  in  Louisiana,  Missis- 
sippi, Missouri,  and  Arkansas^  $3,459,450,  '75,  i.  562.    For  perfecting  present 
system  in  Louisiana,  Mississippi,  Missouri,  ana  Arkansas,  $45,909,600,  '75,  i, 
563, 593, 627.    For  survey  of  alluvial  basin,  $300,000,  '76,  i,  537, 561. 
Expenditures* 

By  the  State  of  Louisiana  in  repairs  to  levees,  $2,661,516.13,  '69,  329. 
Otoerations. 
1871-72.  List  of  gauges  established,  '72,  ^,  426,  428. 

1872-'79.  Establishment  and  repair  of  gauges,  '73,  517;  '74,  i,  487;  '75,  i,  533;  '76^ 
i,  600;  '77,  494:  '78,  646;  '79,  982. 
Pliysical  €taaracteriirtics« 
Floods  of  Mississippi,  '6a  471 :  '69,  321,  327,  335 ;  '75,  i,  541,  553,  565,  594,  606, 676; 
•76,  i,  616 ;  compared  with  Nile,  '69,  321,  327.  Floods  of  tributaries,  '75,  i, 
634.  Floods ;  effect  on  levees,  '68,  471 ;  '74,  i,  382 ;  '79,  1017 ;  effecto  on  banks, 
'72,  436.  Discharge  of  Mississippi,  '69,  325,  339;  '75,  i,  574,  580.  Sedi- 
ment in  Mississippi,  '69,  325;  '72,  439;  '75,  i,  541.  Levees;  breaks  in,  '74,  i, 
382 ;  '75,  i,  590,  612.  Levees  on  the  Nile,  '75,  i,  556.  Levees ;  caving  of;  rate, 
'75,  i,  608.  Levees;  caving  of;  cause,  '75,  i,  558;  '79,  1017.  Crelvasses;  effect 
of,  '75,  i,  541.  Crevasses ;  table  of,  on  Mississippi,  '75,  i,  542,  572,  r90, 612.  Cut- 
offs ;  action  of,  '75,  i,  540,  575.  River  bottom ;  character  of,  '75,  i,  546, 549. 
Bottom  lands,  '68»  468;  '79, 1016.  Physical  geography  of  delta,  '79, 854.  Bain- 
fall  in  lower  valley,  '75,  i,  571.  Mud  lumps;  formation  of,  '75,  i,  6^.  Depth 
of  allnvial  beds,  '75,  i,  626;  '79,  855.  Geology  of  alluvial  beds,  '79,  855.  tkr 
scription  of  gauges,  '72,  428;  '73,  523;  '74,  i,  #88. 

Plans* 

By  General  B.  S.  Roberts^  1866,  for  reclaiming  waste  land  of  lower  Mississippi  by 
levees  with  waste  weirs,  so  as  to  allow  low  lands  to  be  flooded,  andthesetliment 
to  raise  the  land,  '69, 51,  312.  Also  to  increase  low- water  supply  of  Mississippi  by 
draining  wat>er  from  Lake  Michigan,  '69,  320.  Considered  impracticable,  '69, 
323.  Plans  of  cut  off,  diversion  oi  tributaries,  reservoirs  for  holding  floods,  ancl 
artificial  outlets  considered  by  Board  of  Engineers,  1875,  as  impracticable,  '75, 
S,  540,  664,  670. 
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Plans-^Continued. 
Of  the  Memphis  and  St.  Louis  Railroad  CompaDy,  1868,  to  construct  a  railroad 

levee  on  t.he  west  bank,  from  month  of  St.  Francis  River  t4>  connect  with  Iron 

Mountain  Railroad,  '68,  468;  '74,  i,  382.    Description  of  levee  from  mouth  of 

Ohio  to  mouth  of  Mississippi,  '74,  i,  380,  393. 
Piivate,  State,  and  Corporate  Woi^. 
ld6&-^67.  State  of  Louisiana  expended  in  repair  of  levees  |2,661,516.13,  '69,  325. 
1868.  Condition  of  State  levees,  '69,  338 ;  '74,  i,  380 ;  '75,  i,  588, 596, 599.    Necessity 

of  co-operation  between  State  work  and  general  government.  '70,  405;  '75,  i, 

565, 595. 600. 

Projects. 

By  Brig.  Gen.  A.  A.  Humphreys^  1868,  for  a  system  of  levees  from  Cape  Girardeau 
to  mouth  of  Mississippi,  to  rentrain  the  maximum  flood  discharge  to  the  chan- 
nel, '69,  335,  344 ;  '72,  438;  '74,  i,  392. 

ByM^j.  H.  L.  Aobot,  1870,  for  the  establishment  of  gauges  on  western  rivers  for  the 
purpose  of  perfecting  information  concerning  floods^  '70,  402. 

By  Mi^.  W.  H.  Merrill,  1872,  for  establishing  te&graphio  communication  between 
gauges,  '72,  43.5. 

By  Board  of  Engineers,  1874,  to  reclaim  and  protect  alluvial  region  of  the  Mississippi 
by :  1st,  opening  and  maintaining  Atchafalaya  and  La  Fourche  Rivers :  2d|lSv 
a  general  system  of  levees  from  Cape  Girardeau  to  Gulf  of  Mexico, '  75,  i,  o64, 674« 
Surveys. 

Necessity  for  careful  survey  before  plan  can  be  made ;  estimated  cost  of  $300,000, 
'75,  i,  357,  360,  361. 

[L.  Y.  S.] 


MISSISSIPPI  BITER  TO  THE  ATIiAlf  TIC— Subyet  fob  wateb 

COMMUNICATION  FKOM  CaIRO,  IiX.,  TO  BRUNSWICK,  Ga. 

Commerce- 
Requirements,  '72,  511,  516. 
EBglneers. 

Chiev  of  Engineeiui. 

Report,  '72.  59,  60. 
Engineer  in  Charge. 

Maj.  Walter  McFarland.    Report,  '72,  495,  502,  509. 
Assistants* 

Lfent.  James  F.  Gregory,  '72,  496,  510. 

Lient.  B.  D.  Greene,  '72,  490,  510. 

James  C.  Long.    Report,  '72,  580.  n 

R.  C.  McCalla.    Report,  72,  526. 
Estimates*    (See  Flans.) 
Physical  Characteristics* 

Description,  '72,  7,  512-517,  520,  526. 

Plans* 

By  Malor  McFarland,  1872,  for  channels,  allowing  the  passage  of  barges,  carrying 
170  tons  of  freight,  at  low-water,  and  300  tons  at  ordinary  stages. 


DiyiBions. 
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Plans — Continaed. 
By  James  O.  Long,  1872.  for  Sand  If  onntaia  diviaicm ;  estimated  cost,  $10,070^, 

'72  616  522  52$. 
By  R.  C.  McCaUa,  1872,  for  Georgia  divisiou»  9*20,435,634,  '72,  516,  535. 
1971-72.  By  Lieats.  James  F.  Gregory  and  Be^iamiu  D.  Greene,  under  direction  of 

Mi^or  McFarland,  of  Tennessee  division.    Report,  '72,  495,  510. 
1871-72.  By  James  C.  Long,  of  Sand  Mountain  division.    Report;,  '72,  510,  520. 
1871-^72.  By  R.  C.  McCalla;  of  the  Georgia  division.    Report,  '72,  510,  526. 

[C.  C] 


MISSISSIPPI    RITER   TO    THC   ATL.AIfTI€.-EXAMiKATioK  for 

WATER  COMMUNICATION  ACROSS  THE  PENINSULA  OF  FLORIDA. 

Commerce. 

Discussion  of  barge  transportation,  '77,  383.    Commercial  advantages  of  the  baree 
routes  compared  with  other  routes,  '77,  394  to  403.     Statements  of  freignt 
tariffs,  '77,  399,  400,  402.    Dangers  of  the  FloridaPass,  '77,  403.    Dlmensioiu 
of  wheat  barges,  '76,  i,  512;  '77,  383. 
Statistics,  '77,  So,  397,  405,  406. 
Engpineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  74,  512  j  '77,  69;  '78,  78  j  '79,  99. 
Board  of  Engineers. 

1826.  The  board  of  internal  improvements,  reporting  apon  the  resalts  of  surreys 
for  a  canal  between  the  Atlantic  Ocean  and  the  Qalf  of  Mexioo,  and  for  a 
canal  to  connect  Mobile  and  Pensacola  Bays,  consider  that  a  ship-canal  across 
the  peninsula  (connecting  the  Atlantic  with  the  Gulf  of  Mexico)  ia  not  prac- 
ticable; that  route  between  the  heads  of  the  Santo  F6  River  and  Black 
Creek  presents  the  best  passage  across  the  summit  of  the  divide;  but  since 
the  Suwannee  River  is  much  obstructed  at  its  mouth,  and  has  no  harbor  at 
its  entrance,  it  will  be  expedient  to  continue  the  line  of  canal  from  the  Santa 
F6  River  to  the  harbor  of  St.  Mark,  the  whole  route  being  168  miles  long, 
with  an  ascent  and  descent  together  of  224  feet.  In  Ti«w  of  the  inland  coast- 
wise navigation  from  Chesapeake  Bay,  it  will  be  necesswy  to  open  a  sloop- 
canal  from  the  harbor  of  St.  Mark's  to  St.  John's.  Respecting  the  inland 
coastwise  navigation  from  St.  Mark's  to  the  Mississippi,  it  will  be  lenderod 
secure,  safe,  and  commodious,  by  means  of  the  foUowiftg  .improvement:  (1) 
a  canal  along  Crooked  'Creek  fi'om  Ocklockony  Rirer  to  a  convenient  point  in 
St.  George's  Sound ;  (2)  cleaning  and  doepening  of  Santa  Rosa  Sound  at  the 
meeting  of  tides ;  (3)  a  canal  from  the  Bay  of  Pensaioola  to  that  of  Mobile, 
through  the  Great  Lagoon  and  river  Bon  Seconr;  (4)  deepening  of  the  Pass 
an  Heron,  between  the  eastern  point  of  Dauphin  Island  and  the  main  land; 
eanal  from  Lake  Ponchartrain  to  the  Mississippi  at  or  near  New  Orleans,  by 
Bayou  Manchao,  already  projected,  '76,  i,  514. 
(General  Bernard,  member  of  the  board ;  Captain  Poussin,  assistant  to  board.) 
Enginbsrs  in  Charge. 

Col.  J.  J.  Abert,  1852,  '76,  i,  523,  525, 

Capt.  C.  W.  Howell,  1873.    Report,  '76,  i,  512. 

Capt.  A.  N.  Damrell,  1873.    Report,  '76,  i,  513. 

Lieut.  Col.  Q.  A.  Gillmoro,  1877-'79.    Keport,  '77,  382. 

A.SSI8T  AK  T 

Lieut,  m'.  L.  Smith,  '76,  i,  511.    Report,  '76,  i,  523. 

Estimates. 

1833.  For  route  between  Mobile  and  Apalachicola,  $7,000,000,  '76,  i,  509. 
By  Lieutenant  Smith,  1853,  for  a  canal  across  the  Peninsula  of  Florida,  $3,700,000, 

•76,  i,  511.  539,  540,  541. 
By  Captain  Howell,  1873,  for  completing  the  7-foot  canal  between  the  Mtsstssippt 

and  Mobile  Bay,  $250,000,  '76,  i,  512. 
By  Captain  Damrell,  1873,  for  a  9-foot  canal  between  the  Mississippi  and  Apalach- 
icola River,  $7,000,000,  '76,  i,  513. 
Physical  Characteristics. 

Table  of  distances  and  lioights,  *76,  i,  521,  Summit  water  supply  in  Florida,  '76, 
i,  518,  519,  520,  521,  525 ;  '77,  390,  391.  Loss  of  water  by  evaporation,  '76,  i, 
525,  526,  527;  '77,  3^9.  Loss  from  filtration,  '76^  i,  527,  528;  '77,  3-^.  Loak- 
age  at  lock-gates,  '76^  i,  528;  '77,  389.     Amount  required  for  lockage,  '76,  i, 


RIVERS  AND  HARBORS.  339 

MISSISSIPPI  RITER  'TO  Till:  ATL.ANTI€'-Contmaed. 

Physical  Characteristics— Continued. 

529 ;  '77,  388,  389.    Annual  requirements,  '76,  i,  531, 536.    Sourceof  water  sup- 
ply, '76,  i,  53;  '77,  384,  385,  386,  390,  391.    Rainfall,  '76,  i,  532,  5:«;  '77,  390. 
Supply  of  water  from  infiltration,  '76,  i,  534,  635 ;  '77,  386,  389,  391.    Dangers 
of  the  Florida  Pass, '77,  403. 
Plans. 

By  board  of  internal  improyements,  1826,  for  a  canal  connecting  St.  Mary's  and  St. 
Mark's  Harbors,  thence  by  inland  water  communication  to  the  Mississippi,  '76, 
i,  514,  516,  517,  518,  522.  (See  Board  of  Engineers.)  Practicability  of  route 
dependent  on  permeability  of  soil,  '76,  i,  520.  Comparison  of  St.  John's  and 
St.  Mary's  routes,  '76,  i,  521.  Board  recommend  St.  John's  route,  '76,  i,  521. 
A  ship-canal  to  connect  the  Atlantic  with  the  Gulf  of  Mexico  through  tho 
peninsula  not  practicable,  '76,  i,  522.  For  a  coast  navigation  from  St.  MarlLs 
to  the  Mississippi,  '76,  i,  522. 

By  Lieut.  M.  L.  Smith,  18o2,  for  a  canal  across  the  peninsula  of  Florida,  '76,  i,  611. 
Discussion  of  routes,  '76,  i,  523,  524^  5^17,  541,  542,  543,  Ront<e  recommended 
from  St.  John's  to  Tampa  Bay,  '76,  i,  538;  31  locks  required,  110  feet  wide  and 
16  feet  deep,  with  8  feet  lift,  '76,  i,  540,  541.  Lieutenant  Smith  suggests  St. 
Mary's  Harbor  as  the  most  natural  eastern  terminus,  '76,  i,  543. 

By  Captain  Howell,  1873,  for  a  canal  7  feet  in  depth  between  the  MiasLssippi  River 
and  MobUe  Bav,  '76,  i,  512,  513. 

By  Captain  Damrell,  1873,  for  a  canal  100  feet  wide  and  9  feet  deep  between  the 
Mississippi  and  Apalachicola  Rivers,  '76,  ii,  513,  514. 

By  Brig.  Gen.  Humphreys,  m76,  discussion  of  plans  for  a  canal  from  the  Mississippi 
to  the  Atlantic,  via  the  peninsnla  of  Florida, '76,  i,  508-611. 

By  Lieutenant-Colonel  Gillmoro,  discussion  of  plans  for  a  canal  from  the  MisHis- 
sippi  across  the  peninsula  of  Florida  to  the  Atlantic,  '77,  383,  387,  388,  393,  394. 
For  a  canal  with  9-foot  depth  and  80  feet  wide  at  bottom,  '77,  383,  388.  For 
reclaiming  the  land  of  the  Okefenokeo  Swamp,  '77,  392,  393.  Feasibility  of 
ship-channel  more  problematic  than  of  a  barge-canal,  '77,  393.  Discussion  of 
plan  for  a  ship-canal,  '77,  394. 

Lientenant-Colonel  Gillmore  recommends  a  detailed  survey  to  determine  the  feasi- 
bility of  the  project,  '77,  404. 
Surreys. 

1826.  For  a  canal  between  the  Atlantic  and  the  Gulf  of  Mexico  across  Florida ;  one 
from  St.  Mary's  River  to  Apalachicola  River  or  Bay ;  also  one  from  St.  John's 
River  to  Vassasousa  Bay,  '76,  i,  609. 

1833.  Examination  of  water  communication  between  Mobile  and  Pensacola  Bay, 
'76,  i,  508. 

1852.  For  a  ship-canal  across  Florida  from  St.  John's  River  to  Tampa  Bay,  '76,  i, 
511,  523. 

1876.  Examination  for  a  ship-canal  from  mouth  of  St.  Mary's  River,  through 
Okefenokee  Swamp,  to  Gulf  of  Mexico,  '77,  1^82. 

187S-'79.  For  a  ship-canal  from  St.  Mary's  River  to  Gulf  of  Mexico,  '78,  78;  '79,  99, 
100. 


MISSOURI  RITER«— Improvemekt  of  (ejxcept  removino  snags). 

[Ixkclnding  TTpper  MiMOori,  Miasoori  above  moathof  Yellowstoiie,  Missouri  at  St.  Joseph,  Nebraska 
City,  Atchison,  Brownsville,  Oedar  City,  Fort  Leavenworth,  Omaih.%  and  Council  Blnfl^, 
Flattsmoath,  St.  Charles,  Sioax  City,  and  J  nnction  of  Missouri  and  Eiansaa  Hirers,  survey 
firom  mouth  to  Fort  Benton.] 

Appropriations. 

1877.  Near  St.  Joseph  (allotment) $10,000,  '77,  79,  498. 

1878 do 50,000,  '78,  90,  653. 

1879 do 9,000,  '79,  123,  Km. 

*1876.  At  Nebraska  City  and  Eastport  (allotment) .  15, 000,  '78,  653 ;  '77,  60,  499. 

1878 do 40,000,  '78,91,651. 

1879 do 30,000,  '79,  124,  1067. 

1876.  Missouri  above  month  of  Yellowstone 20,000,  '77,  82,  520. 

1878 do 30,000,  '78,95,690. 

1879 do 45,000,  '79,  1097. 

1878.  At  Atchison 20,000,  '78,90,652. 

1879 do 20,000,  '79,  123,  1064. 


'Prom  appropriation  for  Mississippi,  Hissoari,  and  Arlcansis  Kivers. 
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le<78.  At  Fort  Leavenwortli |25, 000, '7^  90, 65d. 

1979 do 10, 000, '79,  123, 1063. 

1878.  At  Omaha  ftnd  Council  Bluffs 50, 000, '78,  91,  657. 

1879 do ^ 50,000,  '79,  124,1077. 

1878.  AtSiouxCity 12,500,  »78,  91,  657. 

1879 do 10,000, '79,  125,1079. 

1879.  Surrey  from  month  to  Fort  Benton 30, 000,  '79,  126, 1083. 

1878.  Survey  from  mouth  to  Sioux  City 60, 000,  '78*  92,  65«. 

1879.  AtCedarCity 10,000,  '79,  121,  1053. 

1879.  AtOlaagow 15,000, '79,  122,  1055. 

1879.  AtKausaaCity 30,000,  '79, 122,  1059. 

1879.  AtVermiUion 5,000, '79,  125,  1079. 

Total  to  1879 $586,500. 

Commerce. 

Statistics,  '68,  629;  '75,  i.  518.  5^;  '77,  498,  499,  601 ;  '78,  652,653,  654,  657, 6r>8, 
662,  691 ;  '79,  1053,  1054,  1055,  1059,  1063,  1064, 1065,  1066, 1067, 1079, 1081, 10?^ 
1083, 1095. 
Engrtneers. 

Chief  of  £noinsvrs. 
Report  on  Upper  Miasouri,  '68.  59;  '75,  i.  68;  '77,  82;  '78»  95;  '79,  127;  on 
Missouri  at  St.  Joseph,  '76,  i,  80;  '77,  79;  '78,  90;  *79,  123;  on  Missouri  at 
Nebraska  City,  '77,  79:  '78,  90;  '79,  124  ;  on  Missouri  at  Fort  Learenwoith, 
'78,  90;  '79,  122. ;  on  Missouri  at  Atchison,  '7B,  90;  '79, 123;  on  MisBAurt  at 
Omaha  and  Council  Bluffs,  '78, 91 ;  '79,  124;  on  Missouri  at  Sioux  City,  '78, 
91 ;  '79,  124 ;  on  survey  from  mouth  to  Sioux  City,  '78,  92;  '79,  126;  on  Mis- 
souri at  Cedar  Ciry,  '79, 121 ;  on  Miasouri  atOiaseotr,  '79,  121 ;  oi^ Missouri  at 
Kansas  City,  '79, 122;  on  Missouri  at  VermiUiou, '79, 125;  on  Missouri  at  St 
Charles.  '79. 127. 

ENOimERS  IN  Charge. 
Col.  J.  N.  Macomb.    Report,  improvement  Upper  Missouri,  '68,  622. 
Maj.  C.  R.  Suter.    Report  on  examination  above  mouth  of  Yellowstone,  '75,  i,  517 ; 
on  improvement  near  St.  Joseph,  '76,  i,  627 ;  '78,  652;  '79,  1065;  near  Nebraska 
City,  '77,  499;  '78,  653;  '79.  1066;  near  Atchison,  '78,  632,  668;  '79,1063; 
near  Fort  Leavenworth,  '78,  652;  '79.  1063;  near  Omaha  and  Council  Bluffs, 
•78,  653,657,665;  '79, 1076;  near  Sioux  City,  '78,  657,  674;  '79,  1078;  near  Ce- 
dar City,  '79,  1053,  1054 ;  near  Glasgow,  '79, 1055,  1056 ;  near  Kansas  aty,  '79, 
1059;  near  St.  Charles,  '79,  1083;  near  Venuillion,  '79,  1079;  on  survey  from 
mouth  to  Sioux  City,  '78,  658;  '79, 1082 ;  on  survey  at  Omaha,  Atchison,  and 
Plattamonth,  '78,  663,6Vi  ^3. 
Lieut.  E.  Maguire.    Reports,  improvement  of  Missouri  above  month  of  Tellov- 
stone,  '77,  519;  '78,  689;  '79,  1095. 

Assistants. 


Capt.  C.  W.  Howell.    Report,  '68, 622. 
T.  P.  Roberts.    Report,  '75,  i,  517. 


M.  Boehmer.    Reports,  '76,  i,  630,  632 ;  '78,  654, 666, 568, 675. 
A.  H.  Bluisdell.    Report,  '78,  671,  673. 
H.  £.  Stevenson.    Report,  '78,  699. 
L.  E.  Cooley.    Report,  '79,  1067. 
S.  H.  Yonge.    Report,  '79, 1080. 

Capt.  T.  U.  Handbury.    Report,  «79,  1054,  1056, 1060, 1084. 
Estimates. 
By  Capt.  C.  W.  Howell,  1868,  for  light-draught  boat,  for  improvement  Upper  Mis- 
souri, $29,000,  '68,  621,  633. 
By  MaJ.  C.  R.  Suter,  1675,  for  light-draught  snag-boat,  to  improve  Upper  Misfiooii} 

$50,000,  '75,  i,  519. 
By  M^j.  C.  R.  Suter,  1875,  for  improvement  near  St.  Joseph,  $150,000,  '76^  i,  630 ;  '77, 

499.     1H79.  Estimated  to  complete,  $84,000,  '79,  1066. 
By  Msj.  C.  R.  Suter,  1877,  for  improvement  near  Nebraska  City.  $150,000,  '77,  499; 

'78,  653.     1879.  Estimated  to  complete,  $55,000,  '79,  1067. 
By  Mig.  C.  R.  Suter,  1877.  for  improvement  near  Atchison,  $56,000,  '78,  644,  666. 
Modified  in  1878  to  $120,000,  '79, 1063.    1879.  Estimated  cost  to  complete,  $80,000, 
'79,  1064. 
By  Maj.  C.  R.  Suter,  1878,  for  improvement  near  Fort  Leavenworth,  $70,000,  '79, 1061 

1879.  Estimated  to  complete,  $35,00(»,  '79,  1063. 
By  MaJ.  C.  R.  Suter,  1878,  for  improvement  near  Omaha,  $210,000,  '79,  1076.    1879. 
Estimated  to  complete,  $80,000,  '79,  1077. 
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By  M^.  C.  R.  Suter,  1878,  for  improvement  near  Sioux  City,  $46,300,  '79, 1078.  1879. 
Estimated  to  complete,  $23,800,  '79,  1079. 

By  Capt.  T.  H.  Handbary,  1879,  for  improvement  near  Glasgow,  $133,000,  '79,  10G8. 
Estimated  to  complete.  $118,000,  '79,  1055. 

By  Capt.  T.  H.  Handbnry,  1879,  lor  improvement  near  Kansaa  City,  $92,810, '  79,  1062. 
Estimated  to  complete,  $^,810,  '79,  1059. 

By  MiJ.  C.  R.  Snter,  1879,  for  improvement  near  Vermillion,  $75,000,  '79,  1079.  Esti- 
mated to  complete,  $70,000,  '79,  1079. 

By  Capt.  T.  H.  Handbnry,  1879.  for  improvement  near  St.  Charles,  $80,000,  '79,  1085. 
Estimated  to  complete,  $80,000,  '79,  1063. 
Financial  Statements. 

'75,  i,  518,  520 ;  '77,  498,  499,  501 ;  '78,  652, 653, 654, 657, 658, 662,  691 :  '79,  1053, 1054, 
1055,  1059,  1063,  1064,  1065,  1066,  1067,  1079,  1081,  1082,  1063, 1095. 
Operations. 

1877-'78.  Strengthening  dikes  near  St.  Joseph ;  constmotion  of  floating  dike  at  Ne- 
braska City,  '78,  Wf  652,  653,  656.  Removal  of  rock  and  constraotion  of  wing- 
dams  on  Upper  Missouri,  '78,  95,  695,  700. 

1878-'79.  Improvement  of  the  river  by  means  of  shore  protection  (brush  mats)  and 
river  rectification,  by  floating  dikes  (Brownlow  weeds)  at  Glasgow,  Kansas  City, 
Fort  Leavenworth,  Atchison,  St.  Joseph,  Nebraska  City,  Onukha  and  Council 
Bluffs,  Sioux  City,  and  Vermillion,  '79,  1055,  1059, 1063,  1064,  1065,  1066,  1067^ 
1076, 1078,  1079.  Removal  of  rock  ana  construction  of  wing-dams  in  upper 
Missouri,  '79,  1096. 
PhTsical  Characteristics* 

01  Upper  Missouri,  '68,  623;  '75,  i,  517.  Of  Lower  Missouri,  '75,  i,  518.  Erosion 
of  banks,  '76,  i,  628, 632:  '78,  &')5,  666,  669.  671,  673,  675;  '79,  1054, 1057.  Slope 
of  Upper  Missouri,  '75,  i,  518 ;  '78^  699.  Slope  of  Lower  Missouri,  '76,  i,  632 ; 
'78,  6o6,  670.  Discharge  Upper  Missouri,  '78,  699.  Discharge  Lower  Missouri, 
'76,  i,  632;  '78,  667,  670.  Cut-offs  at  Omaha,  '78,  665,  666.  Cut-offs  at  Atchi- 
son, '78,  670. 

Plans* 

By  Assistant  M.  Boehmer,  1875,  fbr  xyrotection  of  shore  near  St.  Joseph  by  spur-dikes, 
'7^  i,  631,  633.    Plan  considered  uncertaiu,  '76,  i,  629. 

By  Assistant  M.  Boehmer,  1877,  for  shore  protection  by  riprap,  '78,  668. 
Projects*  ^ 

By  Capt.  C.  W.  Howell,  1868,  for  improvement  of  Missouri  above  mouth  of  Yellow- 
stone by  removal  of  obstructions  and  construction  of  wing-dams,  '68,  621,  624. 

By  Mivj.  C.  R.  Suter,  1875,  repetition  of  foregoing,  '75,  i,  518 ;  '77,  520 ;  '78,  694 ;  '79, 
1097. 

By  M%|.  C.  R.  Suter,  1876,  for  protection  of  shore  on  Kansas  side,  above  St.  Joseph, 
by  brush  mats,  '76,  i,  62^  630 ;  '77,  499. 

For  protection  of  banks  near  Nebraska  City  by  brush  and  stone  dikes,  '77,  499. 
Small  appropriations  require  a  modification  of  plan  so  as  to  obtain  immediate 
protection;  use  of  floating  dikes  (Brownlow  weeds)  suggested,  '77,  500;  '78, 
653.    Success  of,  '78,  654.    Cost  of,  '79,  1067. 

For  protection  of  banks  at  Omaha  by  brush  and  stone  revetment,  '78,  664, 666. 

For  rectification  of  channel,  and  protection  of  banks  at  Atchison  by  floating  dikes 
and  brush  protection.  '78,  664,  669. 

For  shore  protection  at  Sioux  City  by  brush  revetment,  '78,  675. 

For  rectification  of  channel  by  floating  dikes  (Brownlow  weeds),  and  shore  pro- 
tection by  brush  mats  at  Sioux  City,  '79,  1079.  Cedar  City,  '79,  1054.  1055. 
Glasgow,  '79,  1056, 1058.  Kansas  City,  '79,  1059, 1062.  Fort  Leavenworth,  '79, 
1063.  Atchison,  '79,  1064.  Omaha  and  CouncU  Bluffs,  '79,  1077.  Vermillion, 
'79,  1079. 
§iirveys* 

Exploration  of  Upper  Missouri,  '68,  59,  621;  '75,  i,  517.  Survey  at  St.  Joseph,  '76, 
1,  80.  Survey  at  Omaha  and  Council  Bluffs,  Plattsmouth,  Brownville,  and  Atch- 
ison, '78,  93,  662,  663,  666, 671.  Survey  from  mouth  to  Sioux  City,  '78,  658 ;  '79, 
1082.  Survey  at  Glasgow, '79,  1056.  Survey  at  Kansas  City, '79,  1050.  Survey 
at  St.  Charles,  '79,  1083. 

Maps. 
Of  Missouri  near  St.  Joseph,  '76,  i,  632,  '79,  1065.    Of  Missouri  near  Nebraska 
City,  '78,  654,  '79,  1066,  1071,  1074.    Of  Missouri  near  Omaha,  '78,  664,  '79, 
1076.    Of  Missouri  near  mouth  of  Platte  River,  '78,  672.    Of  Missouri  near 
Brownville,  ,'78^  672.    Of  Missouri  at  Vermillion,  '79,  1060. 

[L.  Y.  8.] 
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A  pproprlatlons. 

Ic71 $10, 000, '71,  350. 

1^72 10,000,  '72,  63. 

€oiniiiercc. 

Cotton  products  tribatary  to  river,  '71,  346, 348, 349.  Difficnlties  of  trftnsportation 
and  high  t&riffis,  '71,  349.  Duration  of  seaaon  of  navigation,  '71,  348.  Railroad 
connections,  '73,  464. 

Engrineers. 

Chief  of  £koinseb& 

Reports,  '70,  31,  66;  '71,  59;  '72,  58 j  '73,  65. 
Engineers  iif  Charge. 

Lieut,  Col.  W.  F.  Eaynolds,  1870-73.    Reports,  '71,  346,  349 ;  '72,  344, 

Col.  J.  H.  Simpson,  1873,  '73,  53.    Report,  '73,  461. 

A^MSTANT. 

J.Straazer.    Reports,  '71,  349;  '73,  462. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'72,53;  '73.55. 

Operations. 

lsTO-^71.  Removal  of  obstructions,  in  progress,  '71,  350. 

1871-72.  Most  serious  obstructions  removed,  by  means  of  a  snag-boat,  from  junction 
with  the  Ouachita  to  mouth  of  Antoine  Creek,  '72,  53,  344. 

1)^2-^3.  Removal  of  453  snags,  647  snags  cut  olT  below  low-water,  and  9,496  drift- 
trees  removed ;  153  bowlders  removed  fh>m  rapids.  Completion  of  project,  '73| 
55,  462,  463. 

Physieal  €iiaraeteristies. 

Descriptions,  '71,  346-349;  '73,  463.    List  of  obstructions,  '71,  347. 
Protects. 

By  Lieutenant-Colonel  Raynolds,  for  removal  of  obstructions,  and  improvement  of 
channel;  estimated  cost,  |23,000,  '71,  346,  348. 
Snrveirs. 

1870.  Survey  by  J.  Straszer,  '70.  66;  '71,  59,  347. 


niOBIIifi  HARBOR,  AI<A.— Improvement  or. 

Appropriations. 

l&Z^ $10,000  00.    Act  of  May  20, 1826. 

1829 20,000  00.    Act  of  March  2, 1829. 

1834 10,000  00.    Act  of  June  28,  1834. 

I'^So 17,997  60.    Act  of  March  3,  1835. 

1837 50,000  00, '72,  602. 

1838 50,000  00, '72,  6U2. 

1852 50,000  00.    Act  of  August  30,  1852. 

1870 50, 000  00, '70,  6:J  ;  '71,68,559. 

1871 50,000  00,  '71,  68,  561. 

1872 75,000  00,  '72,  (©,575. 

1873 100,000  00,  '73,67,094. 

1^74 100,000  00, '74,  i,  75,  H92. 

1875 26,000  00,  '75,  i,  80,  ii,  5. 

1878 10,000  00,  '78,79,588. 

1879 100,000  00,  '79,  100. 

Total  to  1879 f718,997  60,  with  (20,833.08  relief  claim;  act  of  Marcb  3, 

1857. 

Statement  of  appropriations,  '74,  i,  891. 
Commerce. 

Obstructions  to  commerce,  '66,  i,  53.  Benefits  of  improvement  to  commerce,  '66,  i, 
53 ;  '72,  581, 592 ;  '77,  408.  Conmiercial  necessities  of  Mobile  demand  further 
improvement,  '77,  70;  '78,  587. 

Statistics,  '73,  694;  '74,  i,  892;  '75,  ii,  5;  '76,  i,  492;  '77, 409;  '78, 588;  '79,801 
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MOBII^B  HARBOR,  JJLA.— Continued. 


Contracts. 


Year. 

Contractor. 

Contract  for— 

References. 

1870 

J'oftil  G'TWlt * .,»^, 

Dredging,  at  60  centa  i>er  oqMo  yard 

I>redgin|{,  at  391  cents  per  cnbio  yard 

Drodirinff.  at  80  cents  ner  cubic  vard 

'71,  660. 

1S71 
1872 

8.  N.  Kimball  &  Co 

Jnhn  Gnillt . . . , r 

»71,501;    '72,  574. 
'73,  692. 

1873 

do 

Dredging,  at  28  cents  per  cubic  yard 

Dredirinir.  at  45  cents  ner  cubic  vard .......... 

'74.  i.  889. 

1873 

J.  E.  Slaufrter 

'74,  i.  800. 

1874 

J.  P.  Stewart 

Dredirinff.  at  18f  cents  vet  cubic  vard. ... . .... 

'75.  il  4. 

1875 

A.  V,  ir{ml>f^l1t 

Th*edfrinfr.  at  17  cente  per  cubic  vtx^ .......... 

'75,  i,  491. 

*  Contract  extended,  'Tl,  660;  '72, 574.  tContiaot  extended,  '75,  i,  491. 

Abstract*  of  bida,  '73,  696j  '74,  i,  892j  ^75,  ii,  6,7. 
Rnirineers. 

Chtbf  of  Enoineeiis. 

Reports,  '66,  i,  2,3:  '70,  63,381 ;  '71,  68;  '72,  62;  '78^ €6^; ^'74,  i,  75;  '75,  i,  80; 
•76,  i,  71 ;  '77,  69;  '78»  79;  '79,  100. 
Boards  of  Engineers. 

Mentioned,  '72,  591.  Convened  &t  Mobile  February  3, 1872,  to  prepare  a  plan  for 
the  improvement  of  Mobile  Harbor  and  Bay ;  also  to  report  their  views  as  to  the 
probable  effect  of  the  work  projected  by  State  board  of  harbor  commissioners. 
The  board  are  of  the  opinion  that  a  channel  13  feet  deep  over  Choctaw  and  Dog 
River  Bar,  for  a  length  x)f  9  miles  from  the  inner  harbor  of  Mobile,  should  bo 
dredeed,  '72,  592.  The  board  decide  that  the  projects  proposed  by  the  State 
boara  for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile  would  be 
detrimental  to  the  work  now  in  progress  by  the  United  States,  '73,  576,593. 
Report,  '72,  589. 

(CoL  J.  H.  Simpson  and  Lieut.  Cols.  Z.  B.  Tower  and  H.  G.  Wright.) 

State  board  for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile  organ- 
ized, '73,  574. 

Board  of  Kngineers  convened  at  Kew  York  February  10, 1873,  to  consider  and  report 
npon  questions  relating  to  the  improvement  of  Mobile  Harbor,  Ala. ;  the  board 
recommend  the  removal  of  200  feet  of  the  lower  extremity  of  Pinto  Point  Jetty, 
to  be  followed  by  further  removal  if  subsequently  judged  necessary.  Report, 
•74,  i,  893. 

(Colonel  Simpson  and  Lieutenant-Colonels  Tower  and  Wright.) 
£noinebb6  in  Chabge. 

Capt.  W.  E.  Merrill,  1866.    Report,  '66,  i,  58. 

Maj.  C.  B.  Reese,  1870.  '70,  63;  '71,  559. 

Capt.  A.  N.  DamreU,  1870,  '70,  63;  '71,  559. 

Col.  J.  H.  Simpson,  1870-72.    Reports,  '71,  569;  '72,  574,589. 

Lienu  Col.  W.  F.  Raynolds,  1872-73,  '73,  ^. 

Capt.  A.  N.  Damrell,  1873-'—.    Reports,  '73,  692;  '74,  i,  889,  893;  '75,  u,  3;  '76, 
i,  490;  '77,  407;  '78,  587;  '79,  799. 
Absistamts* 
.  Capt.  A.  k.  Damrell,  '70,  63. 

R.  Ranchenstein,  '72,  581. 

1837-'38.  For  completion,  $150,000,  '72,  603. 

By  Capt.  W.  £.  Merrill,  1866,  for  the  improvement  of  Mobile  Harbor,  991,208,  '69, 

i  54, 
By  W.  1).  Mann,  1870,  for  dredging,  $500,000,  '70,  382. 
By  Miq.  C.  B.  Reese,  1870,  for  dredging,  $656,800,  '71,  559 ;  '77,  408. 
By  Col.  J.   H.   Simpson,   1871,  for  dredging  and  the  removal  of  obstructions, 

$774,315.52,  '71,  561 ;  '72,  598;  '77,  408.     For  completion,  $451,908.85,  '72,  676. 
By  Board  of  Engineers,  1872,  lor  improvement  of  Mobile  Harbor  and  Bay,  $609,847.87, 

'74,  i  891, 
By  Capt.  A.  N.  Damrell,  1877,  for  completion,  $589,237.19,  '77,  69, 408. 
By  Capt.  A.  N.  Damrell,  1878,  for  a  channel  17  feet  deep  and  200  feet  wide, 

$826,107.66,  '79,  800.    For  a  channel  21  feet  deep  and  200  feet  wide,  $2,088,187.18, 

'79,  800. 
Financial  Statements. 
'71,68,561;   '72,62,575;   '73,694;   '74,1,75,892;   '75,  i,  80,  ii,  5 ;   '76^5,71,492; 

•77,  70. 409 ;  '78y  79, 588 ;  •  79,  100. 
IjesrMaiion. 
Act  of  legislature  of  Alabama,  1869,  creatine  a  commission  for  the  improvement  of 

the  harbor,  '71,  68,561.    Bonds  issuecl  by  Mobile  County  to  the  amount  of 

$45,000  (under  an  act  of  the  legislature)  for  the  removal  of  obstructions  in  the 

harbor,  '71,  561. 
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Operations. 


1897- *88 
1870- '71 
1871- •72 
187d-'78 
1878- »74 
1874- '76 
1876- »76 
187<^'77 
1877- '78 
1878- '79 


Bemarks. 


Work  inteiTopted  by  yellov  fever. 


BffiMst  of  dike  and  Jetty  oonstraoted. 
700  feet  of  dike  and  Jetty  removed. . . 
Wrecka  removed 


Ko  operationa 

B^uiB  to  Teaaela  and  examination  and  sarvey  of  harbor . 


Dredi;- 
ing- 


Cydt, 


38.500 

107,068 
163,200 
873,180 
853,725 
220,676 
46,133 


70,  aoss. 

71,560;  '77,408. 
73,  575 ;  '77, 408. 
73,602.603;  '77.408. 
74,i.880,8nL;  '77,40& 
75,  u,  8;  ^408. 
70,1,491;  *Tr,408. 
77,  407. 408. 
78,587. 
79,  100, 790. 


Physical  €baracteristics. 

General,  of  Mobile  Bay  and  Harbor,  '72, 590, 591.    Light  drifling  sand,  '72, 602, 603. 
PrlTate  and  Corporate  Work. 

$45,000  expended  in  removing  obstructions  from  the  harbor  by  Mobile  Coanty,  '71, 
559,561;  *72,  598.  Work  under  direction  of  the  State  board  for  the  improye- 
ment  of  the  river,  harbor,  and  bay  of  Mobile,  *72,  598.  State  board  aboliohed,  * 
'73,  693.  Total  expended  by  State  board,  $72,025.95,  '74,  i,  891;  '77,  70,406. 
Mobile  Bay  Breakwater  Company  chartered  by  the  legislature,  '77,  408.  Com- 
menced work,  '77,  408. 
Plans* 

By  Capt.  W.  £.  Merrill,  for  the  removal  of  sunken  Iron-clads  and  piles  placed  in  the 
harbor  by  the  rebels  to  obstruct  navigation,  '66^  i,  52, 53. 

By  Col.  J.  H.  Simpson,  for  dredging  a  out  200  feet  wide  through  Choctaw  Pass  and 
250  feet  wide  through  Dog  River  Bar,  '71,  560. 

By  State  board  of  harbor  commissioners,  for  the  construction  of  5,400  linear  feet  of 
jetties;  also  a  canal  through  Pinto  Island,  with  3  auxiliary  canals,  '72, 576, 59.), 
594,  597.  Improvement  of  Mobile  compared  with  various  other  works,  '72, 601, 
603. 

By  Captain  Damrell,  1878,  for  a  channel  21  feet  deep  and  200  feet  wide;  estimated 
cost,  $2,086,187.18,  '79,  100,  800. 

Projects. 

By  Mi^.  C.  B.  Reese,  for  dredging  a  channel  200  feet  wide  and  11  feet  deep  through 
Choctaw  Pass  Bar  and  Dog  River  Bar  and  dredging  below  Dog  River  Bar  to 
Lower  Bay ;  estimated  cost,  $656,800,  '71,  559.  Approved  by  the  Chief  of  Engi- 
neers, '72, 574. 

By  Board  of  Engineers,  1872,  for  dredging  a  channel  13  feet  deep  and  200  feet  wido 
through  Choctaw  and  Dog  River  Bars  for  a  distance  of  9  miles;  estimated  cost, 
$609,847.87,  '72. 592 ;  '73,  692 ;  '74,  i,  891.  Approved  by  the  Chief  of  Engineers 
and  Secretary  of  War,  '73,  692. 

By  Board  of  Engineers,  1872,  for  the  removal  of  200  feet  of  Jetty  built  by  State  board, 
'74,  i,  894. 

By  Captain  Damrell,  1878,  for  channel  17  feet  deep  and  200  feet  wide :  estSmated 
cost,  $826,107.66,  '79,  100,  800. 

Surveys. 

1860.  Of  Mobile  Harbor,  '70.  382. 

1870.  Of  MobUe  Harbor,  '71,  559. 

1873.  Channel  resurveyed,  '73,  693. 

1878.  $10,000  appropriated  for  tests,  surveys,  and  borings  in  Mobile  Bay,  ^8,  79. 

1878.  Examination  and  survey  by  Captain  Di 


survey  by  Captain  Damrell,  *79, 100, 799. 
Map. 
Of  Mobile  Harbor,  '66,  i. 


[E.  A.  C] 


MOIilNfi,  II.L..  (lUississippi  River),  ^VTATER-POW^BB. 

engineers. 

Chirf  of  Engineers. 

Report,  '78,  35,749. 
C0MMIS.S10N  OF  Engineers. 

1877.  To  examine  into  the  contracts  made  between  the  United  States  and  Molino 
Water-Power  Company,  '78,  35,  749.    History  of  past  proceedings,  '78;  750. 
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MOI^IHrE,  II.I..  (Misslmlppl  Blver),  ITATBB  POITER— Continued. 

Engineers — Continned. 
Commission  of  £nginbbrs — Continued. 

Obligatione  of  United  States,  '78,  751.    Commission  do  not  consider  that  the 
specific  complaints  of  the  company  axe  sustained,  with  the  possible  exception 
tnat  the  United  States  has  failed  in  the  full  excaTation  of  the  coffer-dam  in  the 
pool  and  a  mass  of  stone  at  mouth  of  canal,  '78^  7&3. 
(Brigadier-Qeneral  Humphreys,  Lieutenant-Colonel  Wright,  and  Mtjor  Abbot.) 
Contracts. 
Between  the  United  States  and  Water-Power  Company,  for  use  of  power  in  arsenal 
shops,  '78,  749,  761. 

Private  and  Corporate  Work. 

History  of  Moline  Water-Power  Company,  *78,  749.  Jurisdiction  of  the  Water- 
Power  Company,  '78,  750.  Contracts  between  United  States  and  company  for 
use  of  powerj  '78,  750.  Complaints  by  company  as  to  failure  of  United  States 
in  its  ouligations,  '78,  751 ;  which  Commission  of  Engineers  do  not  considor  are 
sustained,  '78,  753. 


MON OBTOAHEIiA  BITER.—- iMPBOVXMExqr  or. 
(See  also  Chbsapeaxb  and  Ohio  Canal.) 
Appropriations. 

1872 $25, 000, '73,  503. 

1S73 66,000,  '73,  503. 

1874 25,000, '74,  i,  66, 482. 

1875 22,000,  '75,  i,72,738. 

1878 25,000,  •78,S06. 

1879 24,000,  '79,  145,1346. 

Total  to  1879 $187,000. 

Partial  appropriations  increase  the  cost  of  the  work,  '73»  505. 
Commerce. 
Justification  of  improvement,  '72,  417, 418 ;  '75,  ii,  132, 135, 139.    Value  of  coal  for- 
mation reached  hy,  '75,  ii,  133, 139.    Method  and  cost  of  transportation  of,  '75, 
ii,  133, 134. 
Statisticu,  '72,  417.  418;  '75,  ii,  132, 138. 
Conlractft.    (See  also  noposals  on  page  347.) 
1873.  Smith,  Hawkins  &  Davis,  for  construction  of  look  (except  lift  and  miter 
walls)  at  Hoard's  Bocks,  for  $54,641.75,  to  he  completea  December,  1874,  '73, 
503.    Time  extended  to  December,  1875,  '75,  i,  72,  735.    Extended  to  June  20, 
1876,  and  completed,  '76,  ii,  54. — 1876.  Smith  &,  Hawkins,  for  construction  of 
stone  dam  at  Hoard's  Rocks.    In  July,  1676,  for  lack  of  reasonable  progress,  con- 
tract was  taken  from  and  prosecuted  by  hired  labor,  '76,  ii,  55. 
Engineers. 
Chief  of  Engineers. 
Reports,  '71,  60;  '72,  57;  '73,  59;  '74,  i,  65;  '75,  i,  89,  90;  '76,  i,  89;  '77,  94; 
•78»  107 ;  '79,  144. 
Board  of  Engineers. 

1874.  Recommend  a  trial  of  movable  dams  with  hydraulic  gates  in  connection 
with  navigable  chute  on  dam  No.  1  of  the  Monongahela  Navigation  Company, 
United  States  to  pay  half  the  cost  of  experiment,  and  if  successful  the  com- 
pany to  become  owners  of  the  dam,  '74,  i,  480.    (See  Ohio  River,  Board  of  En- 
gineers.) 
Engineer  in  Charge. 
Maj.  W.E.MerriU,  187a-'—.    Reports,  '72,  412;  '73,  503,  504;  '74,  i,  481;  '75,  i, 
735;  '76,  ii,  54,  129;  '77,  662;  '78,  805;  '79,  1344. 
Assistants. 
C.  Reichspfarr,  '72,  414. 
£.A.Chase, '72,  414. 
J.F.Wilson, '72,  414. 
8.  Petitdidier,  '75,  i,  735;  '76»  ii,  131. 
J.E.Bell, '76,ii,  54. 

T.  P.  Roberts,  '76,  ii,  129.    Report,  '76,  ii,  131. 
W.Woston,  '79,  1344. 
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£fttiinates« 

By  Major  MerriUy  1872,  for  extending  slack-water  navigation  from  JacoVs  Ci«ek  to 
Morgantown,  18^  miles,  by  3  locks  and  dams.  |270.000,  less  obligation  of  csoal 
company,  $160,000,  leaving  cost  of  lock  and  dam  No.  9  to  United  States $110,000, 
'72,  417.    Revised,  1873,  for  change  in  location,  $137,000,  '73,  505. 

Change  in  project,  1874,  by  which  the  United  8t«tee  sbssnmes  cost  of  oonstraetioii  of 
lock  and  dam  No.  8 ;  estimated  cost  of  lock,  $110,000,  '74, 1,  482 ;  '75,  i,  737. 
Revised  for  extra  depth  of  foundation  and  difficulty  of  obtaining  stone,  $115,000 ; 
cost  of  lock  and  dam,  $180,000,  '75,  i,  72,  737 ;  '77,  663.  Constraction  of  dam 
No.  9  exceeds  estimate ;  cause  of,  '76,  ii,  56 ;  '77,  662 ;  '78,  806. 

Project  of  1874  increased,  1875,  by  extension  of  slack-water  navigation  from  Mor- 
gantown  to  Fairmont,  26  miles,  by  six  looks  and  dams,  at  an  estimated  cost  of 
$780,000,  '76,  ii,  131. 

Financial  Statements. 

•73,  503;  '74.  i,  66,  482;  '75,  i,  72,  738;  '76,  i,  89,  ii,56;  '77,94,  663:  '78.107,806; 
'79,  145,  1346. 
Lieffislation. 

1836.  Charter  granted  by  the  State  of  Pennsylvania  to  the  Monongahela  Naviga- 
tion Company ;  subsequently  modified,  '72,  i,  413. 
Operations. 

1874--75.  Lock  No.  9  at  Hoard's  Rocks :  completion  of  delayed,  and  time  extended, 
'75,  i.  735.  Quarrying  stone  for  aam  commenced,  '75,  i,  72,  735.  Work  to  he 
done  by  hired  labor,  '75,  i,  TJH ;  '76,  ii,  56. 

1875-76.  Lock  No.  9  completed  June  20,  1876,  '76,  ii,  54.  After  unsatisfiMtory  at- 
tempts to  build  dam  by  hired  labor  a  contract  was  awarded;  a^mt  a  month's 
operations  work  was  resumed  by  hired  labor,  '76,  i,  89,  ii,  55. 

1876-77.  Timber  for  lock  gates  and  machhiery  ready  but  not  in  place ;  dam  aboat 
one-third  completed  when  exhaustion  of  Ainds  caused  suspension  of  the  woib, 
'77,  94,  662. 

1877-78.  No  work  done  for  lack  of  funds,  '78»  107,  805. 

1878-79.  Resumption  of  work  on  look  No.  9  (Hoard's  Bocks),  no  work  having  been 
done  since  1876,  '79,  1344. 
Pliysical  Ciiaracteristics. 

Description  of  river.  Distances  from  Pittsburgh.  Tributaries  of,  '72,  413 ;  '75,  i, 
525;  '76,  ii,  114, 123.  Slope  of  water  surface,  '72,  414;  '75,  ii,  138.  Thickum 
of  coal  beds  in  valley  of,  '72,  418 ;  '74,  i,  545 ;  '75,  ii,  131, 138.  Height  of  high- 
water  at  Morgan  town,  '75,  ii,  137. 

Of  divide  between  north  branch  of  Potomac  Kiver  and  Monongahola,  '74^  i,  494, 
500  513  545, 

Bainfali  in  valley  of  the  Ohio  and  its  tributaries,  '74,  i,  507,  520,  523,  532;  '76,  ii, 
100. 
Private  and  Corporate  Work. 

1836.  Monongahela  Navigation  Company  chartered  by  the  Btate  of  Pennsvlviinia 
for  the  purpose  of  extending  slack- water  navigation  from  the  mouth  of  tLe  Mon- 
ongahela River  to  State  line  of  Virginia,  92^  miles. 

1872.  The  Monongahela  Navigation  Company  had  extended  a  4  foot— and  partly  6 
foot— depth  from  mouth  of  river  to  84  miles  above,  by  means  of  6  dams  and  d 
locks,  the  locks  being  190  feet  by  50  feet,  and  250  feet  by  56  feet,  lifting  62  feet, 
•72,  413. 

Obligation  of  the  Monongahela  Navigation  Company  to  extend  the  improvement  to 
uie  Virginia  State  line,  '72,  413,  415 ;  '73,  503.  The  company  nropose  to  baiM 
but  one  dam  in  place  of  two,  as  recommended  by  M^jor  Merrill  (hco  Projects), 
with  lift  of  16  feet,  '73,  504. 

Use  of  dam  No.  1  tendered  to  the  United  States  by  the  Monongahela  Navigation 
Company  for  experiments  with  movable  dams  with  navigable  sluioes:  accept- 
ance of  the  same  recommended  by  Board  of  Engineers.  See  Board  of  Isngineen 
Ohio  River,  '74,  i,  480 ;  '75,  i,  686.  Obligation  of  company  to  continue  improve- 
ments, '73,  504 ;  '79,  1345. 

A  company  chartered  by  the  State  of  Virginia  to  extend  slack-water  navigation  from 
the  Stat«  line  to  Clarksburg ;  nothing  done  by,  '72,  417. 

1835.  |30,000  was  expended  by  the  lumber  interest  in  erecting  log  dams  on  the  West 
Fork  of  river,  '76,  ii,  131. 

Projects. 

By  Major  Merrill,  1872,  for  continning  slack -water  navigation  toadepthof  Gieefiitmi 
Jacob's  Creek,  the  present  limit  of  the  Monongahela  Navigation  Company  {^ 
Private  and  Corporate  Work),  to  Morgautown,  a  distance  oflh!^  mih-s,  to  wit: 
The  Monongahela  Navigation  Company  to  construct  dams  and  locks  Noa  7  and 
8  of  10^  feet  lift  each,  thereby  continuing  improvement  to  the  Virginia  State 
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Projects— Continned. 

line  as  reqnired  by  their  charter,  the  United  States  to  constnict  lock  and  dam 
No.  9  at  Collins  Ripple,  4.7  miles  above  State  line,  '72,  416.  Subsequent  exaai- 
ination  locates  lock  and  dam  No.  9  at  Hoard's  Rocks,  3^  miles  below  previous 
location,  '73,  504.  Dams  to  be  of  timber,  filled  with  stone ;  locks  to  be  50  feet 
by  250  feet  by  6  feet,  '73,  505. 

Mononffahela  Navigation  Company,  1873,  propose  to  construct  but  a  single  dam  and 
loGK  (in  place  of  two  as  above  proposed)  with  lift  of  16  feet,  '73,  503;  '79, 1345. 

In  view  of  proposed  action  of  the  Monongahela  Navigation  Company,  1874,  Major 
Merrill  recommends  that  the  .United  States  waive  the  obligation  of  the  oom- 

Sany  to  extend  the  improvement  to  the  St|ite  line,  and  as  a  matter  of  expe- 
iency  that  the  United  States  build  lock  and  dam  No.  8,  but  requiring  the  com- 
pany to  relinquish  control  of  the  river  between  proposed  dam  No.  8  and  the 
State  line,  and  further  agreeing  to  build  lock  and  dam  No.  7  with  6  feet  of  water 
over  lower  miter  siU,  '74.  i,  482 ;  '75,  i,  736}  '76,  U„  130 :  '79, 1345. 

Dam  No.  9, 1875,  changed  firom  timber  to  stone,  and  the  worjE  done  by  hired  labor, 
'75,  i,  735,  m 

Reasons  for  permanent  dams  in  place  of  movable,  '76,  ii,  130. 

Foregoing  project  modified  by  extension  of  slack- water  navigation  from  Morgantown 
to  Fairmont,  25  miles,  by  means  of  6  locks  and  dams,  lifting  04  leet,  similar  to 
those  proposed  and  in  process  of  construction,  viz,  Nos.  8  and  9,  '76^  ii,  130,  136, 
138.    (See  Estimates. ) 

Proposals. 
For  construction  of  lock  No.  9,  '73,  503.    For  construction  of  stone  dam  at  lock 
No.  9,  '76,  ii,  55. 
Sarveys. 

1825.  By  *^  Board  of  internal  improvement,"  in  connection  with  extension  of  the 
Chesapeake  and  Ohio  Canal,  '74, 1,  525. 

1871.  Ordered  by  act  of  Congress  from  Jacob's  Creek  to  Morgantown,  a  distance  of 
18  miles,  '71,  60 ;  '72,  412,  414.    Completed  in  1871,  '72,  414. 

1875.  Ordered  by  act  of  Congress  Irom  Morgantown  to  Fairmont,  a  distance  of  25 
miles, '76,1, 89,  u,  129. 

rii.  y.  S.T 


MONROE  HARBOR  (Raisin  River),  MICH.— Improvement  of. 

Appropriattons. 

1^ $30,000  00,  '66,  iii,  7. 

1836 15,000  00, '66,  iii,  7. 

1837 30,000  00, '66,  iii,  7. 

Ib38 15,000  00,  '66,  iii,  7. 

1844 20,000  00,  '66,  iii,  7. 

1852 14,000  00,  '66,  ui,  7. 

1805 31,015  27,  '66»  iii,  7, 

1872 10,000  00,  '72.224. 

1873 15,000  00,  '73,308. 

1874 10,000  00,  '74,  i.  215. 

1875 10,000  00, '75.  i,  293 

1876 5,000  00, '76,  ii.  552. 

1878 2,500  00, '78,  127,1241. 

1879 2,000  00,  '79,  170,lb77. 

Total  to  1879 $209,515  27,  '79,  1677. 

Commerce. 

Statistics,  '66,  iv,  75;  '67,  231 ;  '68,  152 ;  '70,  169 ;  '71,  189:  '72,  224 :  '73.  309: 
'74,  i,  215;  '75,  i,  293;  '78,  1241 ;  '79,  1677. 
tf^  o  nftr  &.ds 
1866.  W.  H.  Mott,  labor,  '66,  iv,  74;  '67,  145,232,233:  '68,  152.  J.  M.  Sterling, 
materials,  '66,  iv,  74 ;  '67,  145,  232,  2:« ;  '68,  15'4c-18i)8.  W.  C.  Colbun,  screw- 
bolts,  '68, 152.— 1870.  J.  M.  Sterlin  ,  materials  and  labor,  '70. 170.— 1870.  Thomas 
Dunbar  &  Co.,  dredging,  at  24  cents  i)er  cubic  yard,  '70,  169,170  ;  '71,  189.-^ 
1872.  Wiiliam  Richardson,  dredging,  at  28  cents  per  cubic  yard,  '73,  311. — 1872. 
William  RichardRon,  materials  undlabor,  '73,  311. — 1873.  J.M.  Sterling,  mate- 
rials and  labor,  '73,  310,  311 ;  '74,  i,  216.— 1873.  Cartwright  McCurdy  &  Co., 
iron,  '73, 310,  311 ;  '74,  i,  216.-1874.  J.  M.  Sterling,  materials  and  labor,  '75, 
if  29^.-1875.  £.  H.  French,  dredging,  at  24  cents  per  cnbio  yard,  '75,i;  293 ; 
•76,  ii,  552, 
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MONROE  HARBOR  (RaisiM  River),  MICH^-Oontiimed. 

Contracts— CoDtinned. 
Abfttracts  of  bida,  '66,  iv,  42 ;  '70^  170 :  '73,  309,  310. 
Form  of  bids,  '66,  iv,  41. 
Docunento*    (Not  printed  in  reports^ 
All  details  of  original  project  by  Capt.  H.  Smith,  tnbmitted  in  1834  or  1835,  and  op- 
erations under  appropriations  from  1835  to  18511,  for  report  of  CoL  J.  D.  Graham, 
in  1857.    (See  S.  Doc.,  35th  Cong.,  1st  Seas.) 
Eiifftneers. 
Chibv  of  Enqinesrs. 
Beports,  '66.  i,  2,5,iii,7;  iv,  40;  '67,  28;  '68,38;  '69,  36;  *70, 46;  '71,45;  '72, 
42;  '74,  i  48;  '75.  i,  64;  '76,  i,  106;  '77, 112;  '78^  127;  '79,  170. 
Emoenekks  in  Chabob. 
Capt.  H.  Smith,  1834.    See  act  approved  Febmary  24, 1835. 
Col.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  Int  Sesa. :  '66,  i,  5 
Col.  T.  J.  Cram,  1866-'69.    Reports,  '66,  i,  29-32,  iv,  40 ;  '67,  145  ;  '168,  144. 
Maj.  W.  McFarland,  1hc^'71.    Reports,  '67,  115 ;  '70,  169. 
Capt.  G.  L.  GiUespie,  1871-^3.    Reports,  '71,  189;  '72,  224,237. 
MaJ.  F.  Harwood,  1873-'74.    Reports,  '73,  307 ;  '74,  i,  215. 
Lieut.  Col.  C.  £.  Blunt,  1874-76.    Reports,  '75,  i,  292 ;  '76,  ii,  551. 
Mi^.  N.  Michler,  1876-^8.    Reports,  '77,  947 ;  '78,  1239 ;  '79,  1669. 
M^.  John  M.  Wilson,  1878-'—.    Report,  '79,  1675. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68, 151. 
Mr.  Enright,  '72,  237. 

Esttinates. 

Original  by  Capt.  H.  Smith,  1834,  unknown. 

By  Colonel  Graham,  1857,  for  pier  extension,  ropairs,  and  dredging.  $31,015.27,  '664,5. 

By  Colonel  Cram,  1866,  for  repairs  to  piers,  $10,423.66)  '6^  iv,  40.  Annual  for 
keeping  in  ropair,  $1,700,  '68,  145. 

By  Captain  Gillespie,  1872,  for  repairs  and  dredging,  $15,600,  '72,  239. 

By  Mi^or  Harwood,  1873,  for  entire  and  permanent  completion,  $50,000,  and  for  an- 
nual dredging,  $4,000,  '73,  309.  In  1874,  $40,000  additional,  for  entiie  and  per- 
manent oomj^etion, '74, 1,  215. 

By  Lieutenant-Colonel  Blunt,  1876,  for  completion  of  repaira,  $11,000,  '76»  ii,  551. 

By  Major  Michler,  1877,  for  completion,  $10,000,  '77,  948. 

By  Major  Wilson,  1879,  for  completion  of  existing  project,  $10,037,  '79,  170,  1677. 
Financial  Statements. 

•67,  28,  148;  '63,  145;  '69.  116;  '70, 169;  '71,  189;  '72,  224:  '73,  311;  '74,  i,  216; 
•75,  i,  294;  '76,  ii,  562;  '77,  948;  '78,  127,  1241;  '79,  170, 1677. 
Ijeirislation. 

Act  making  first  appropriation  approves  plan  of  Captain  Smith  and  prohibits  any 
expenditure  for  improving  river  channel ;  see  act  approved  February  24, 1835. 
Operations. 

Suspended  since  1852,  '66,  i,  5. 

1866-'67.  Repairing  piers,  '67,  28. 

ld67-'68.  The  old  piers  repaired,  and  550  linear  feet  of  sheathed  pile  pier  con- 
structed, '68,  145. 

1869-70.  30,000  cubic  yards  dredged  and  150  linear  feet  of  deflector  pier  built,  '7Q,  169. 

1870-»71.  8,000  cubic  yards  dredged,  '71,  189. 

1872-73.  31,029  cubic  yards  dredged,  obtaining  channel  11  feet  deep  ttom  Lake 
Erie  to  Monroe  City;  ropairs  to  piers  in  progress^  '73,  307. 

1873-74.  Piers  repaired,  and  1,160  linear  feet  of  canal  revetment  robnilt,  '74,  i,  215. 

1874-75.  4,379  linear  feet  of  rovetment  robuilt,  75,  i,  293. 

1875-76.  18,516  cubic  yards  dredged  by  contract,  and  ropairs  to  piers  by  day  labor, 
'76,  u,  551. 

1876-77.  Piers  repaired  by  day  labor,  '77,  947. 

1877-78.  Repairs  to  revetments  and  cribs  by  hired  labor,  '78,  127,  1240. 

1878-79.  Botli  piers  thoroughly  repaired  and  612  linear  feet  of  canal  rovetment 
renewed,  '79,  170,  1675. 

Summary  of,  froui  commencement  to  1877,  '77,  947. 
Physical  Ctaaracteiisfics. 

Description,  '66,  i,  29;  '68,  145;  '72,  237;  '77,  947;  '78,  1239. 

Plans. 

By  Captain  GiUespie,  1871,  for  an  11-feet  channel  from  the  piers  to  Monroe  wharves. 
Dredging  42.000  cubic  yards,  '72,  239. 
Private  and  Corporate  WorlL. 

The  canals  and  piers  wero  constructed  in  connection  with  the  Michigan  Southern 
and  Northern  Indiana  Railroad  Co.,  '66,  i,  29.    Inner,  or  Monroe  City  Canal} 
buUt  by  the  town  of  Monroe,  '72,  238. 
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MOBTBOE  HABBOB  (Batoln  Blirer),  MICH.— Continued. 

PrQjects. 

By  Ca^t.  H.  Smith,  1834,  for  a  canal,  with  pien,  forming  a  new  entrance  from  Lake 
Erie  to  Raisin  River.  *  See  act  approved  Febmary  24,  ItjQb. 

By  Colonel  Cram,  1866,  for  repairing  piers  and  improvements,  '66^  i,  32, 33 ;  *67, 145. 

By  M%ior  McFarland,  1869,  for  dredging  and  bnilding  deflector  pier,  '69, 115. 

By  Captain  Qillespie,  1872,  for  deepening 'channel  by  dredging  from  outer  bar  to 
Monroe  City,  repairs  to  piers,  and  piung,  '72, 224. 

By  M%ior  Harwood,  1873,  for  thorough  renewal  of  canal  revetment,  '73,  306:  '74,  i, 
215. 

Lieutenant-Colonel  Blunt,  1875,  for  rebuilding  revetment  by  hired  labor,  and  dredg- 
ing, '75,  i,  293b  In  1876,  for  renewal  of  canal  revetment,  and  repairs  to  piers, 
by  hired  labor,  '76,  ii,  551. 

By  Major  Michler,  1877,  for  dredging,  and  repairs  to  piers  and  revetment,  by  hired 
labor,  '77,  948. 

By  Mi^or  Wilson,  1879,  for  dredging,  and  repairs  to  revetment,  '79,  170, 1677. 

Summary  of,  '77,  947. 
Surveys. 

1834.  By  Capt.  H.  Smith.    See  act  approved  February  24,  1835. 

1866.  By  Colonel  Cram,  '66,  i.  29. 

1868.  By  Colonel  Cram,  '68, 145. 

1871.  Under  direction  by  Captain  Gillespie,  by  Mr.  Enright.    Report,  '72, 237-239. 

Maps. 
Showing  location  of  works,  '66^  i.    Sketch  of  canal  and  piers,  '66,  i. 


MOOSEBIiC  BAB,  JTOmSSPOBT,  ME.— Survey  ordered  by  act  of  March 

3, 1879,  '79,  52. 


llIOS<|UITO  IjAOOON 9  FIjA.— (See  Indian  River  and  Mos<)mTO  Lagoon.) 


MONTEBEF  HABBOB,  CAJL.— Examination  of. 

Commerce. 

Insignificant,  '75,  ii,  709. 

Chief  of  Engineers. 

Report,  '75,  i,  123. 
Engineer  in  Charge. 
Mi^.  G.  H.  Mendell.    Report, '75,  ii,  707. 
Bstimates.    (See  Flans.) 
Plans. 
By  Maj.  G.  H.  Mendell:  (1)  for  a  breakwater  2,640  feet  long  and  Jetty  1,650  feet 
long;  estimated  cost,  f7,680,000:  (2)  for  breakwater  3,300  feet  in  length,  with 
a  jetty  1,000  feet  long ;  estimated  cost,  (9,540,000;  (3)  for  breakwater  3,300  feet 
in  length,  with  a  Jetty  1,650  feet  lone;  estunated  cost,  $11,988,000,  '75,  ii,  709. 
Acreage  of  sites  suggested,  '75,  ii,  708. 
Sarveys. 
Included  in  Coast  Surrey,  '75,  ii,  707. 


MOUNT  TERNON  HARBOR,  IN D.— Subvet  of. 

Commerce* 

Benelit,  mainly  local,  '73,  586. 
Eiifftneers. 
Chief  of  Enginbebs. 

Report,  '73,  60. 
Enqinseii  in  Charge. 
M%j.  William  £.  Merrill,  1872-73.    Beport,  '73,  523. 
EstiiDates.    (See  Plans.) 
Ptaysical  Characteristics. 
Gradual  formation  of  a  bar  and  tow-head  in  the  rirer,  '73,  624. 
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mOUBTT  TEBIVOIV  HARBOR,  IIVD.— Continaed. 

Plans. 

By  Major  Merrill :  (1)  for  dredging  a  channel  300  feet  wide  thron^rii  the  bar,  at  an 
estimated  cost  of  $9^000,  trusting  to  the  Bconring  action  of  the  induced  currents 
to  widen  the  artificial  channel  and  ultimately  to  remove  the  bar ;-  (2)  for  dredg- 
ing away  the  tow-head  to  the  depth  of  3  feet  below  low-water,  at  an  estimate 
cost  of  (22,500 ;  (3)  for  increasing  the  velocity  of  the  river  current,  directing  it 
'     '       '      '        "■  '  '     '*  .      .'        f  brush  and  etone 

estimated  cost  of 
.  525. 

Surveys. 

Ib72.  An  examination  under  the  direction  of  MaJ.  William  £.  Merrill.    Beport,  '73, 
523. 


mOUIVT   VERIVON  €HA]V]VE£.,   Potomac   River,   TA.— Improve- 

MEXT  OF. 

Appropriations. 

Ib79,  |S,UOU,  '79,  ti3,  599. 

Commerce* 

Statistics,  '79,  599. 
Eng:ineers« 

Chief  of  Knoineers. 

Report,  '79,  83. 
Engineer  in  Charge. 
S.  T.  Abcrt,  U.  S.  C.  E.     Report,  '79,  508. 
Estimates. 
By  S.  T.  Abert,  1879,  for  dredging  channel  150  feet  wide  by  6  to  7  feet  deep,  $13,800, 
'79,  598,  599  ;  for  completion  of  existing  project,  |10,000,  '79,  599. 
Financial  Statements. 

•79,  83,  599. 

Physical  Characteristics. 

A  wide  flat  of  soft  mnd,  with  4  feet  depth  of  water,  '79,  598,  599. 
Private  and  Corporate  WorlK. 

The  Ladies'  Mount  Vernon  Association  built  a  wharf  at  a  cost  of  |9,000,  '79,  509. 
Projects. 
By  S.  T.  Abert,  1879,  for  dredging  channel  across  the  flats,  150  i^t  by  6  or  7  &et, 
'79.  H3,  598. 


mUSCATIIVi:  harbor  (mississippi  River),  lOlTA.— Impbovehknt. 

(See  Mississippi  Eiveb  between  Falls  of  St.  Anthony  and  Caibo.) 
Appropriations. 

l»79,  $7,500,  '79,  131,  1136. 

Engrineers. 

Chief  of  Engineers. 

Report,  '79,  131. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar.    Report,  '79, 1136. 
Estimates.    (Sec  Projects.) 

Financial  Statements. 

•79,  131,  1137. 

Operations. 

1878-79.  Removal  by  dredging  of  17,600  cubic  yards  sand  from  bar,  '79, 1136. 
Projects. 
Maj,  F.  U.  Farquhar,  1879,  for  temporary  improvement  of  bar  bv  dredging  70,000 
cubic  yards  sand ;  estimated  cost,  $19,250,  *79,  1137. 
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MUSILEGON  HARBOR,  MICH.— Impbovement  of. 

Appropriations. 

18u7 I^'VQ, 000, '68,  34,  127 ;  ♦74.  i,  183;  '76,11,488. 

1870 10, 000, '70,  42. 

1871 15, 000, '71,  40. 

1872 10,000,  '72,37. 

1874 10,000,  '74,1,44.'' 

1875 25,000, '75,  i,  48.* 

1H7« 15,000,  '76,  i,  101. 

1879 5,000,  '79,164. 

Total  to  1879 $149, 000. 

List  of  Appropriationa,  1866  to  1874,  '74,  i,  183 ;  1866  to  1879,  '79,  1617. 
Commerce. 
Iiuportauce  of  harbor,  '66,  iv,  146;  '76,  ii,  490.    Benefits  of  Improyement,  '68»  127. 

Lumber  interests,  '66,  Iv,  145,  146,  147 ;  '67,  110;  '68.  127 ;  '76, 11,  490. 
Statistics,  '66,  iv,  147;  '67,  110;  '68,  127;  '69,  92;  '70,  im;  '71,  146;  '72, 189; 

'73,  272;  '74,  i,  183;  '75,  i,  252;  '76,  ii,  489;  '77,  912;  '78,  1208;  '79,  1616. 

Contracts. 


Year. 


]P67  ! 
18tt7 
1H67  i 
1867  I 

1869 ; 

1869 
1870 
1871 
1871 
1872 
1874 
1875 
1876 
1878 


Contractor. 


Contract  for— 


Galon  Eastman 

Lrdlie  &  Corse 

B.N.  Gere  

Ilvbor  Sqtiier 

Hasbrouck  &  Conro 

G.  I>.  Jennings 

T.  a  White -. 

C.  Fit^Esimmona *. 

C.  W.  Dieroka 

Bird&Mickle 

Culbert  &  Hopkins 

T.  L.  Roaser  &Co   

Culbert  &  Hopkins 

K.  M.  Steel 


Materials 
do    . 


ilo 

Labor  

Materials 

Materials  and  labor. 

do    

Materials 

do 

Materials  and  labor. 

do 

do 

do 

do 


Amoont. 


Beferences. 


'67,6d,Ul. 
'67, 89,  111. 
'67, 69,  111. 
'67, 59,  111. 
'69,91.92. 
'69,91,92. 
'70, 13.%  186. 
'71,146. 
'72, 180. 
'73, 271, 272. 
'76, 1,2a. 
'76,  i,  251, 252. 
'77, 911. 
'79, 1615, 1617. 


Abstracts  of  bids, '69.  91, 92 ;  '71,145;  '73,272;  '75,1,251,252;  '77,912;  '79,1017. 
Abstracts  of  contracts,  '67,59,111;  '68,128;  '69,92;  '71,145;  '73,273;  '75.1,251, 
252;  '77,912. 
Doenments*    (Not  published  in  reports.) 

8.  Doc.  20,  3l8t  Cong.,  Ut  Sess. 
Enirineers. 
Chief  of  Engikbers. 
Beports.  '66, 1,  1,7, 8,  lii,  13,  34;  '67,  24;  '63,  34;  '69,  32;  '70,  42;  '71,  40;  '72, 
37 ;  '73,  3«;  '74.  i.  44;  '75,  i,  48;  '76, 1,  101;  '77,  107;  '78,  122;  '79,  163. 
Ekgixeers  IK  Charge. 
Maj.  J.  B.  Wheeler,  1866-^69.    Reports,  '66^  iv,140, 145,155;  '67,  110;  '68,  127. 

Extract  from  report,  '76,  ii,  490. 
Capt.  F.  U.  Farquhar,  1809-^2.    Beports,  '69,  91 ;  '70, 135;  '71, 145;  '72, 180. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72,  189;  '73,  270;  '74, 1,  182;  '75,  i, 
251;  '76,11,487;  '77,911;  '78,1207;  '79,1615.   Extractsfromreport, '76, 11,492. 
Assistants. 
J.  R.  Bowes,  '66,  iv,  145. 

Capt.  A.  Mackenzie.    Reports,  '67, 110;  '68,  127. 
Estimates*    (8ee  Plans  and  Projects.) 
By  Assistant  Bowes,  1849,  iners,  $118,456.34,  '66.  i,  8,  iv,  145;  '76,  11,  490. 
By  Major  Wheeler,  1866,  pier  extension,  |58,450,  '66,  iu,  14,  iv,  146, 155;   '67,  110; 

'68,  127;  '74.  1,  182;  '76.  ii,  490. 
Renewal  of  superstructure,  1867,  slab  pier,  $64,000,  '67,  25;  '74, 1,  182;  '76,  ii,  488. 
By  Capt.  Mansfield,  1873,  pier  extension,  |56,000,  '73,  38,  271;  '74,  i,  183;   '75,  i, 

251;  '76,  ii,  488. 
Additional  for  completion,  1876,  $8,898.04,  '76,  i,  101,  ii,  489 ;  '77, 912 ;  '78.  122,1208. 
Recapitulation  of,  1866-74,  '74,  i,  182;  '76,  ii,  488.    For  completion  of  existing 
project,  |19,y01.75,  '79,  164. 1616. 
ExpenaJtnres.    (See  Financial  Statements.) 

For  repairs,  1839-76,  $7,486.76;  list  of  repairs,  '76,  ii,  489.- 
Financial  Statements. 
'66,  ill,  14,34;  '67,  yi;  '68,  34, 128;  '69,  32;  '70,  42, 136;  '71,  40, 145:  '72,  37,180; 
'73,  38,  272;    '74,  i,  44,  1H3;    '75,  i,  48,  252;   '76,  i,  101,  ii,  489;  ^77,  107,  912; 
'78,  122, 1208;  '79,  164,1617. 
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MUSILEOOIf  HABBOB,  IIIl€H,--Contlnaed. 


OperatiQns. 


1807- *68 

188B-'60 

1800-70 

187(^-71 

1871-72 

1872-73 

1878-74 

1874-75 

1876-78 
1870- '77 
1877-78 
1878-70 


North  aide. 


Si 

Pi 


^i^ 


04 

820 
04 
30 


i 

c 

S 


L./L 


280 
185 


I 

e 

0 
CO 


I^-A 


200 
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Dredg- 
ing. 


Cpdt, 


Tximgolar  ertb  plAoed  in 
•n  angle  between  old 
And  new  wotk. 


Repein  to  Muth  jpler..... 
Bepeln  to  both  pien^ — 
Bepatn  by  hized  Ubor .. . . 
Bepftin 


Old  alab  piers  coorerted 
into  nile  pi«r. 

135  feet  pile  reyetment  re- 
built. 


Repairs. 

do. 

do. 


'68jHmj74,l. 
183;  TSfH^tfL 

'»^«l;74,i, 

'TO^i,  135j  74,1. 

183;  '76,ii,491. 
71.  40.  1«;   76, 

ii,40L 
72,87,180;  74,1, 

183;  '76,ii.402. 
73,88^271;  74,1, 

183;  76,ii,48S. 
74, i,  183;  76, ii, 

402. 
76,i.48,25L 

76,i.  101,11,487. 
77,107,911. 
»78, 122, 1207. 
70,103,1010. 


Condition  of  the  harbor.  '76,  ii,  493.  DamaseB  to  piers  by  colliding  vessels,  '71, 
145 ;  '76,  ii,  491.  Old  slab  pier  breached ;  closed  by  pile  work,  *72,  180.  310 
feet  north  slab  pier  bnmed  nearly  to  water  surface,  '73, 271,  372.  Half  of  a  crib 
carried  away  by  ice,  '70,  136.  Histories  of  operations  to  1874,  '74,  i,  182;  '76, 
ii,  489;  '79,  1616.  Abstracts  of  materialB  and  labor,  '67,  111;  '68, 128;  '70, 
136;  '71,  146 ;  '72,  180 ;  '79.  1616. 
Phjftical  Characteristics. 

General,  of  Muskegon  Lake  and  River,  '66,  i,  8,  iii,  13,  iv,  145, 146 :  '76,  ii.  490. 
Shifting  bar  at  entrance  of  harbor,  '66,  It,  145 ;  '73,  271 ;  '76,  ii,  490.  Difficulty 
in  entering  harbor  owing  to  a  combination  of  lake  and  river  currents,  '73, 271; 
'76,  ii,  492.    Lake  bed  unstable  sand,  '73,  271. 
Plans. 

By  Assistant  Bowes,  1849,  two  parallel  piers,  960  feet  apart,  '66,  i,  8;  '76^  ii,490; 

By  Major  8.  M.  Mansfield,  for  extension  of  north  pier  250  fbet,  '79,  1616. 
Private  anil  Corporate  UTorlL. 

Two  converging  slab  piers,  the  south  projecting  350  feet  beyond  the  north.    These 
piers  do  not  conform  in  construction  or  direction  to  those  recommended  by  As- 
sistant Bowes  in  1849  (see  Plans).    In  1865  the  pier  heads  were  in  14  feet  of 
water,  '66,  ir,  146. 
Projects.    (See  also  Estimates.) 

By  M^or  Wheeler,  1866,  extension  of  the  harbor  piers  by  crib-work  to  17  feet  of 
water;  estimated  cost,  $58,450,  '66,  iv,  145,  146;  '67,  24,  110:  '68,  34, 127;  '74, 
i,  182 :  '76^  ii,  488,  490.  1867,  crib  superstructure  on  old  slao  piers;  estimated 
cost,  164,000,  '67,  25 ;  '68,  34;  '71, 145 ;  '76,  ii,  488. 

By  Capt.  8.  M.  Mansfield,  extension  south  pier ;  estimated  cost,  $56,000,  '73, 38, 271; 
'76,  ii,  488.    Kecapitulation  of  projects,  18e6  to  1874,  '74,  i,  182 ;  '76»  ii,  488, 489. 
Snrveys. 

1849.  Directed  by  Colonel  Abort,  T.  E.,  '76»  ii,  489. 

1866.  Directed  by  Major  Wheeler,  '76,  ii,  489. 

1869-70-71.  Directed  by  Captain  Farquhar,  '76»  ii,  49L 

Memoranda  of  soundings  taken  in  1847,  '76»  U,  489 ;  1866,  '76,  ii,  480.  490 ;  18G&-'e^ 
70-71,  '76^  ii,  491. 

Maps. 
Plat  of  soundings  in  the  harbor,  '79,  1616. 
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MUSKINGUM  BITER,  OHIO.— iMFBOVBifKNT  of. 

A  ppropiiatloiift. 

1H79,  for  ice  harbor,  |30,000,  *79,  146. 
Commerce. 

Justification  of  improveiQent,  '79|  1367. 
Documents*    (JNot  published  in  reports.) 

Major  Merrill's  report,  H.  Doc.  60,  41st  Cong.,  3d  Seas.,  '71,  39S. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  32;  '7X,  60  ;  '78,  108 ;  '79,  146. 
Engineer  in  Charge. 

Mty.  WilUam  £.  Merrill,  1871-'—.    Reports,  '71,  392,  393,  394 ;  '79, 1365. 
Assistant. 
Thomas  P.  Roberts.    Report,  '79,  1366. 
EstiniaCes. 

By  Asssistant  T.  P.  Roberts,  for  a  new  masonry  lock,  |225,500,  '79,  1365, 1371. 
Physical  Characteristics. 

Di^$charge  of  the  Ohio  at  Marietta  Island,  '71,  393. 
Plans. 
By  Major  Merrill^  for  construction  of  an  ice  harbor  by  means  of  a  new  lock  and  dam, 
lock  400  feet  in  lenath  between  miter  sills,  and  56  feet  wide,  new  masonry  inlet 
to  mill-race,  extending  dam  through  present  lock,  and  new  draw- bridge ;  also 
dredging  below  lock,  ^79,  13(55,  i:^9,  1370. 
Private,  State,  and  Corporate  UTork. 
Bnags  removed  by  city  of  Marietta ;  also  agree  to  keep  channel  on  Ohio  side  clear  for 
five  years,  '71,  395.    Lock  180  feet  long,  35  feet  wide,  lift  of  11^  feet,  and  dams 
built  by  the  State  of  Ohio  in  1838,  '79,  1367. 1368. 
Sorveys. 
Ordered  by  act  of  July  11,  1870,  assigned  to  Msjor  Merrill,  and  made  under  his 

direction  in  1871,  '71,  398.    Report,  '71,  393. 
1878.  Of  Muskingum  River  below  second  dam,  to  ascertain  its  adaptability  for  an 
ice  harbor,  '78, 108.    Made  by  T.  P.  Roberts.    Report,  '79,  1368. 


IVAHrSEMOND  RITEB,  TA.— Improvement  of. 

Appropriations. 

Itf73 $15,000,  '73,76,787. 

1874 10,000,  '74,  i,  87,  ii,  63. 

1875 „.       5,000,  '75,  i,  94,  ii,  129. 

1876 5,000, '76,1,  68,  352;  '77,65,315. 

1878 2,000,  '78,  75,  541. 

Total  to  1879 $37,000,  '79,  682. 

Comnterce. 

Statistics,  '72,  725;  '73,  787;  '74,  ii,  63;  '75,  ii,  129;  '77,  365;  '79,  682. 
Contracts. 

1874.  Morris  &,  Cummings,  dredging,  at  20  cents  per  cubic  yard,  '74,  ii,  63.  H.  E. 
Culpepper,  dredging,  at  23  cents  per  cubic  yaSrd,  '75,  ii,  128.  H.  E.  Culpepper, 
building  dike,  at  $3.45  per  linear  foot,  '75,  ii,  128.  H.  E.  Culpepper,  removal  of 
wreck,  *75,  ii,  128. — 1875.  H.  E.  Culpepper,  removal  of  wreck  andTdredging,  '76, 
i,  352.  —1877.  G.  H.  Ferris,  dredging  and  repairing  dike,  '77,  365. 

Abstracts  of  bids,  '74,  U,  63;  '75,  ii,  128;  '76,  i,  352;  '77,  365. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '71,  76;  '72,  72;  '73,  76;  '74,  i,  87 ;  '75,  i,  94;  '76^  i,  68;  '77,  65;  '78^ 
75;  '79,  89. 
Engineers  in  Charge. 

M^i.  William  P.  CraighiU,  1871-74.    Reports,  '72,  723;  '73,  787 ;  '74,  ii,  63. 

S.  T.  Abert,  1874-'78.    Reports,  '75,  ii,  127 ;  '76,  i,  352;  '77,  365;  '78,  541. 

Capt.  Charles  B.  Phillips,  1878-'—.    Report,  '79,  681. 
Assistant 

William  Popp.    Report,  '72,  723. 

Estimates. 

By -William  Popp.  1872,  for  channel  100  feet  wide  by  8  feet  deep,  $30,000 ;  if  in- 
creased to  200  feet  in  width,  $20,000  additional,  '72,  72,  723. 

By  8.  T.  Abert,  1878,  increased  to  $37,000  owing  to  small  appropriations  and  repairs, 
•78,  541. 

23  EN 
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Financial  Statement^. 

•73,  76,  7«7  ;  '74,  i,  87,  ii,  C3;  '75,  i,  94,  ii,  129;  '76,  i,  68,  ii,  352;  '77,6Ss  36S;  '78, 

75,  541 ;  »79,  90,  682. 
Operations. 

187-2-73.  Preparatory  only,  '73,  76,  787. 

\&7%^4.  Snags  and  artificial  olisrractionB  removed,  and  2,156  linear  feet  of  dikes 

built;  dredging  by  contract  in  progress,  '74,  i,  87,  ii,  6!). 
1874-75.  1,33.3  finear  feet  of  dike  bailt;  20,819  cubic  yards  dredged  and  wreck 

removed,  '75,  i,  94,  ii,  128. 
1875-76.  Channel  60  feet  by  7i  feet  dredged  through  Snffolk  Bar,  '76,  i,  68.  352. 
1877-78.  8,340  cubic  yards  dredged  from  Suffolk  Bar  Channel,  making  it  SD  feet  by 

6  feet ;  dikes  repaired,  '78,  75,  541. 
Physical  Ciiaracteristics. 

'72,  724. 

Projects. 

By  William  Popp,  1872,  for  channel  100  feet  by  8  feet  by  removing  obstmctions, 

dredging,  and  dikes,  '72,  723. 
Surveys. 
1871.  Under  direction  of  iCajor  Craighill,  by  WiUlam  Popp.    Beports,  '72,  723 ; 

'73  787 
1877.  By  8.  T.  Abort,  '78.  541. 
187^79.  Under  direction  of  Capt.  C.  B.  Phillips,  '79,  681. 


NANTICOKE  RI¥£R,DE£..  AIVD  MD.-Sarvey  ordered  by  act  of  Uarah 

3,  1879,  '79,  81. 


BTAIVTIJCILET  HARBOR,  MASS.— Improvehemt  of. 

Appropriations. 

1828  (survey) $300.  Act  of  May  23. 

1829 30,000.  Act  of  March  2. 

1831 8,265.  Act  of  Mareh  2. 

1832 6,000.  Act  of  July  3. 

Total  to  1879 $44, 565,  '75,  ii,  376,  with  $1,169. 75  for  relief  claims  by  act  of 

June  15,  1844. 
^Commerce. 

Former  importance  of  Nantucket  as  a  mercantile  port,  '75,  ii,  375.    Importance  as 
a  harbor  of  refuge,  '75,  ii,  375,  381.     Petition  of  citizens  relative  to  piopossd 
improvement,  '75,  ii,  381. 
Snuineers. 

CUI£F  OF  EnGINBEBS. 

Reports,  '75,  i,  111;  '79,  56. 
£ngixeer6  in  Charge. 

Maj.  J.  G.  Totten,  1827,  '75.  ii,  376. 

Lieutenant  Presoott,  1828,  '75,  ii,  376. 

M^.  a  K.  Warren,  1874.    Report,  '75,  ii,  374.     Survey,  1879,  '79,  56. 

H.  8.  Van  Ingen,  1874.    Report,  '75,  ii,  374. 
®«liinalieo.    (See  also  Projects.) 

By  Lieutenant-Colonel  Anderson,  1827  (report  of  Mai.  J.  G.  Totten),  for  a  break- 
water, $898,393.14. 
By  H.  8.  Van  Ingen,  1874,  for  the  same,  $.3,622,553,  '75,  ii,  376. 
iJy  Lieutenant  Prescott,  1828,  for  dredging,  $41,541.50. 
By  H.  S.  Van  Ingen,  1874,  for  the  same,  $128,741,  '75,  ii,  376. 
By  H.  S.  Van  Ingen,  for  dredging,  $80,395.15,  '75,  ii,  377.     For  opening  a  cbamiel 
through  the  Haulover,  $95,000,  '75,  ii,  378. 
^Operations. 

Appropriations  of  1829,  1831,  and  1832  expended  in  ineffeotoal  dredging,  '75,  ii,  37& 
iPiiysicai  Characteristics. 

General,  '75,  ii,  376.  Character  of  beach,  '75,  ii,  375.  Movements  of  tidal  cnitents. 
'75,  ii,  375,  379,  380.  Comparison  between  Edgartown  and  Nantucket  Harbors, 
'75,  ii,  378,  37a 


BIYERS  AND   HARBORS.  355 

IVAlVTVTCKirr  HARBOR,  MASS.-^outiiraed. 

Plans. 

By  Lieatenant-Colonel  Anderson,  1827,  for  a  breakwater  in  7  fathoms  of  water,  to 
contain  1,317,292  tons  of  stone,  in  the  bight  south  of  Great  Point,  and  connected 
with  the  shore  by  scattering  piers,  allowing  the  passage  of  littoral  sands  and 
the  entrance  of  light-drangnt  vessels,  but  yet  breaking  the  force  of  any  seas 
from  the  southwest,  '75,  ii,  376. 

By  H.  8.  Van  Ingen,  for  dredffing  a  channel  through  the  bars  at  the  entrance  of  the 
harbor  to  a  depth  of  12  net,  '75,  ii,  377.    For  opening  a  channel  through  the 
Hanlover  to  Nantucket,  '75,  ii,  37B. 
Priirate  and  Corporate  Work. 

Bostea  Harbor  commissioners  referred  to,  '75,  ii,  377. 
Projects^ 

By  Lientenank  Prescott,  1828,  for  dredging  a  channel  throagh  the  ban,  relyinff  upon 
the  scour  of  leasing  waters  to  keep  it  open,  at  an  estimated  cost  of  f41,&41.50, 
'75,  ii,  376.    Failve  of  this  project,  '75,  ii,  376. 
SnrveFS. 

1828.  By  Lieutenant  Prescott^  '75,  ii,  376. 

1872-^3.  Included  in  the  Coast  Stureys,  '75,  ii,  376. 

1874.  By  H.  S.  Van  Ingen.    Report,  'W,  ii,  374. 

Surrey  ordered  by  act  of  March  3, 1879,  'T^,  56. 


MARRAOAM SETT  BAT.— Iicprovibmsnt  or. 

(See  also  Proyidencb  Riysb.) 

Appropriations. 

1876 15, 000, '77,  44. 

1878 10,000,  '78,49. 

1879 5.000,  '79,55. 

Commerce. 

Benefit  of  improvement,  '76»  i,  218,  221 ;  '77,  204 :  '79,  315. 
Statistics,  '76,  i,  218;  '77,  204;  '78,  245;  '79,  315. 
Contracts. 
1877.  With  W.  H.  Molthrop,  for  dredging  4,064  cubic  yards,  at  an  average  price  of 
39.4  cents  per  cubic  yard.  '77,  204 ;  '78^  245.— 1878.  With  E.  R.  Seward,  for 
dredging  19,777  cubic  yaros,  at  30  cents  per  cubic  yard,  and  also  for  excavating 
rock,  '79,  314. 
Abstracte  of  bids,  '77,  204 ;  '79,  314. 
A^stnots  of  contraote,  '79,  314. 
Enffineeri. 
Chikf  of  Engineers. 

Reports,  '76,  i,  51 ;  '77,  44 ;  '78^  49;  '79,  55. 
Engineer  in  Charge. 

M%i.  G.  K.  Warren,  1875.    Reports,  '76^  i,  217 ;  '77,  203 ;  '78,  243 ;  '79, 313. 
Assistant 
H.  A.  Bentley,  1875, 1877-78,  '78»  245 ;  '79,  315.    Report,  '76»  i,  218. 
Efltiiiiates.    (See  Projects. ) 
Financial  Statements. 

'77,  44,  204;  '78*  49,  245;  '79,  55,  316. 

Ojierations. 

1877-78.  Dredging,  4,015  cubic  yards ;  rock  remoTal,  200  cubic  yards,  '78,  49,  245. 
1878-79.  Dredging,  19,77G.85  cubic  yards;  rock  removal,  348.6  cubic  yards,  '79,  314. 
History  of  operations,  '79,  314. 

Pliyolcal  Cliaracteristics. 

General,  '76,  i,  217,  219;  '79,  313.    Tides,  '76,  i,fil8, 1380;  '9ft  24&    ObstenoftiMM, 

rocks,  and  shoals,  '76,  i,  218,  220,  221. 
Projects. 
By  M^.  O.  K.  Waxren,  lor  diedging  channel  acioas  tbe  ''^ats,"  200  ieet  wide  and  7i 

feet  deep  at  mean  low-water ;  also  for  dredging  at  Rhodes  FoUy,  at  an  estimated 

cost  of  ^1,000,  '76,  i,  221. 


1839,  1855.  Included  in  Coast  Surveys,  '76,  i,  217. 

1875.  By  H.  A.  Bentley.    Report,  '76,  i,  218.    Comparison  of  surveys  of  1839,  1855, 
and  1875,  '76,  i,  219. 
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NABBAOANS£TT  PIER.  B.  I,--8ubvst  or. 

Commerce. 

Benefit  of  improvement  to,  '71,  820. 
Statistics,  '71,  818,  823. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '70,  31,  76;  '71,  86. 
Engineers  in  Charge. 
Maj.  D.  C.  Houston,  1870.    Report,  '70,  76. 
Maj.  G.  K.  Warren,  ISTO-'— .    Reports,  '70,  452,  453 ;  '71,  SIS. 
Assistants. 
J.  A.  .fudaon.    Report,  '71,  819. 
A.  H.  Dager,  C.  E.,  '71,  819. 
J.  Pierpont,  C.  E.,  '71,  819. 
Estimates.    (See  Plans.) 
Flans. 
By  M^.  G.  K.  Warren,  for  sea-wall ;  estimated  cost,  $500,000,  '71,  818. 
By  J.  A.  Jndson,  to  construct  a  sea-wall  and  basin  ibr  local  puiposes,  fl^^^^^i  "^ 
822. 
Private  and  Corporate  li^orlL. 
In  1836  the  Narrasansett  Pier  Comjj^any  was  organized  for  the  purpose  of  constract- 
ing  a  wharf  tnat  would  be  available  in  all  weather.    In  1640  the  pier  was  com- 
pleted, 435  feet  in  length,  at  a  cost  of  fl8,000,  '71,  821. 
Surveys. 
1844.  luclnded  in  the  Coast  Survey,  '70,  453.    Examination  or  survey  ordered  b^ 

act  approved  July  11,  1870^  '70,  31. 
1871.  By  J.  A.  Judson,  under  direction  of  M%|.  G.  K.  Warren.    Report,  '71, 819. 


UrABBAOUAOUS  BITEB,  ME*— Improvsmknt  or. 


Appropriations. 

1871 $12,000,  '71,87. 

1872 10,000, '72,  86. 

Commerce. 

Justification  of  improvement,  '71,  87,  834;  '72,  926;  '74,  i,  105. 

Statistics,  '71,  834. 
Engineers. 

Chief  of  Engineers. 
Reports,  '70,  31,  83;  '71,  87;  '72,  86;  '73,  94 ;  '74,  i,  105. 

Engineer  in  Charge. 
Lieut.  Col.  George  Thom,  1870,  '70,  83.    Reports,  '71,  830;  '72,  986;  '73, 1066; 
•74,  ii,  297. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•71,  8d,  331 ;  '72,  86,  926;  '73,  95,  1055, 1056;  '74,  i,  105,  ii,  297,  298. 
Operations. 


Year. 


Bockexoa- 
Tatioa. 


1870- 'Tl. 
1871- '72. 
1872- '73. 
187S-'74. 


Tout. 

660 

2,200 

2,160 

1.835 


Dredging. 


0.ydt. 


2.000 
5^000 


'71,851; '72.81 
'73,M.1066L 


Physical  Characteristics. 

General,  '71,  830,  et  teq. 
Projects. 

By  Lieutenant-Colonel  Thom,  for  dredging  and  rock  excavation,  at  an  estimated 
cost  of  f20,000,  '71,  833. 

Snrvey* 

1870.  survey  and  examination  under  the  direction  of  Lientenant-Colonel  Them. 
Report,  '71,  831. 
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Jf ASSAV  BITER  AWD  FEBIVAIVDINA,  FI.A.— Inside  passage 

betireen*—- (See  St.  John's  Riyeb.) 


NEBRASKA  €ITT,  NEBB.— (See  BiissouBi  River.) 


If EABSCO  BAT,  VA.— Survey  of. 

Comiiierce. 

Statistics,  '72,  712,  713. 
Enyineers. 

CuiEF  OF  Engineers. 

Reports, '71,  76;  '72,71. 
Ekgineer  in  Charge. 

Maj.  WiUiam  P.  Craighm,  1871-^.    Reports,  '71,  620;  '72,  707. 
Assistants. 

Capt.  Charles  B.  Phillips.    Report,  '72,  711. 
J.  E.  Weyss,  '72,  707,  711. 
G.  Thompson,  '72,  707,  711. 
Esttmates.    (See  Plans. ) 
Plans. 
By  Captain  Phillips.  1872,  for  dredging  a  channel  40  feet  wide  by  6  feet  deep,  pro- 
tecting the  banks  by  wattling,  from  the  month  of  the  bay  to  deep  water  below 
Atkinson's  Landing;  estimated  cost,  $10,215.26,  '72,  712. 
By  M%)or  Craighill,  estimate  increased  to  f  13,500,  '72,  706. 
Snrvevs. 
1871.  Under  direction  of  Major  Craighill,  by  Captain  Phillips,  J.  £.  Weyss,  and  Gil- 
bert Thompson.    Reports,  '71,  &0;  '72,  707,  711. 


IVECHE9  BITEB,  TEX.— Improvement  of. 
(Indnding  survey  of  Angelina  River,  Tex.) 

Appropriations. 

1878 $8,000, '78*84. 

1879 5,000,  '79,  109. 

Conunerce. 

Does  not  warrant  heavy  expenditure  for  improvement,  '74^  i,  748.    Obstructions  to 

navigation,  '74,  i,  748,  752. 
Statistics,  '74,  i,  744. 
Contracts. 

1878.  With  Brott  and  Norris,  for  dredging,  at  17  cents  per  cubic  yard.    Contract 
annulled,  '79,  907.— 1879.  With  S.  N.  Kimball,  for  dredging,  at  22^  cents  per 
cubic  yard,  '79,  909. 
Abstracts  of  bids,  '79,  906,  908. 
Abstracts  of  contracts,  '79,  907,  908. 
Engineers. 
Chief  of  Engineers.  i 

Reports,  '72,  62;  '74,  i,  74;  '78,  84;  '79,  109. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1872-?—,  '72,  62.    Reports,  '74,  i,  742;  '78,  611 ;  '79,  905. 
Assistants 
Lieut.  H.  M.  Adams,  1873.    Report,  '74,  i,  743. 
A.  De  Man,  lt^3.    Report.  '74,  i,  745. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

'78,  84,612;  '79,  109,909. 
Piiysical  Characteristics. 

General,  '74,  i,  747,  748,  751,  et  aeq.    Bar  at  mouth,  '74,  i,  743,  753. 

Plans. 

By  Lieut.  H.  M.  Adams,  for  dredging  a  channel  to  a  width  of  80  feet  and  depth  of  5 

fe^t,  '74,  i,  743. 
By  A.  De  Man,  for  the  removal  of  snags  and  overhanging  willows  which  obstruct 

the  navigation  of  the  Angelina  River,  '74,  i,  748.    For  dred|nng  the  channel 

through  middle  ground,  and  for  the  construction  of  jetties  9,^  and  2,200  feet 

in  length  at  the  mouth  of  the  Nechcs  River,  '74,  1,  754. 
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MECHBS  RITEB,  T£X.~<:iaiitinQed. 

Private,  State,  and  Corporate  UTorlL. 

The  improvement  of  the  Angelina  River  has  been  attempted  by  the  State  of  Texas, 
but  the  attempts  lesolt^  in  a  failure,  owing  to  the  incompetency  of  the  con- 
tractors, '74,  i,  749. 
Projects. 
By  Capt.  C.  W.  Howell,  for  dredging  a  channel  40  feet  wide  and  5  feet  deep  at  mean 
low- water,  across  the  bar  at  the  mouth  of  the  Neohea  fiiver,  at  an  estimated 
cost  of  126,318.05,  '78,  84 ;  '79,  909. 
Surveys. 
By  A.  De  Man,  1872-^3.    Report,  '74,  i,  746. 
1^8.  Under  the  direction  of  Capt.  C.  W.  Howell,  an  examination^  '79,  905. 


IVEHAIiEM  RITEB,  OREO*— ExAioKATiosr  or. 
Comiiierce. 

Justification  of  improvement,  '76,  ii,  640. 
Ennrineers. 
CBisr  or  Enoinesks. 

Report,  '76,  i,  116. 
Engineer  in  Chabgb. 

MaJ.  N.  Michler.    Report,  '76,  ii,  639. 

J.  J.  GUbert,  U.  S.  C.  S.    Report,  '76,  ii,  640. 
Physical  ChariMsteristles. 

Description,  '76^  ii,  640. 
Surveys. 

1875.  Under  direction  of  Mi^or  Michler,  examination  at  the  month,  '76,  i,  116. 
1875.  Survey  by  J.  J.  GUbert,  U.  8.  C.  8.,  '76^  ii,  639. 


IiriiUS£  BITER,  Smithfleld  to  bmmA  below  Ooldsborooffh,  N .  €•- 

IMPBOVEMKNT  OF. 

Appropriations. 

1878 140,000,  '79,94,705. 

1879 46,000,  '79,  94,  705. 

Comiiierce. 

Statistics,  '72,  740,  741;  '76,  i,  365;  '79,  705. 
fingriii^crs. 

Chief  of  Engineebs. 

Reports,  '71,  76 ;  '72,  73 ;  '76,  i,  69 ;  '78,  76;  79,  93,  95. 
Enoinebrs  in  Chabge. 

t  Maj.  WilUam  P.  Craighill,  1871.    Reports,  '71,  621 ;  '72.  734. 
8.  T.  Abert,  1875.    Report,  '76,  i,  363. 
Capt.  Charles  B.  PhilUps.    Report,  '79,  704,  708. 
Assistants. 
William  Popp,  '71,  621.    Report,  '72,  735. 
Robert  Ransom.    Report,  '79,  70iS. 
J.  M.  Wolbrect.    Report,  '79,  709. 
Estimates.    (See  Plans.) 

By  Captain  Phillips,  1879,  to  complete  existing  project,  $68,000,  '79,  705. 
Financial  Statements. 

'79,  94,  705. 

Operations. 

History  of  operations,  '79,  93,  704. 

1878-'79.  Removal  of  wrecks,  snass,  logs,  "  Yankee  catchen,"  etc.    Dredging,  sod 

building  jetties  between  Goldsborongh  and  month  of  river,  by  faired  labor,  '79, 

93,  704-706. 

Pliysical  diaracteristies. 
Description,  below  Goldsborongh,  '72,  735,  736 ;  '76,  i,  364;  '79,  706;  above  Goldfl- 
borough,  '79,  708,  710. 


RIVER8  AND  HARBORS.  359 

IirEUSE  BIT£R,  N.  C.-Cootiaiiad. 

Plans. 

By  William  Popp,  1871,  for  removal  of  obstmctionsy  to  make  a  4i-foot  channel  be- 
low GoldsboTODgb  :  also  two  cut-offs ;  estimated  cost,  f  1.^,191,  '72,  734,  740,  or 
without  the  cut-offis,  t^,341  less,  '72,  734,  740. 

By  S.  T.  Abert,  1875,  adopted  estimate  of  Major  Craighill  for  removal  of  obstruc- 
tions from  Ooldsborough  to  the  mouth,  f51,000,  '76,  i,  366,  367. 

By  Mr.  Wolbrect,  1879.  jfbr  removal  of  snaffs  and  solid  rock  between  Smithfiold  and 
Goldsborongh,  ana  constmctiou  of  dikes;  estimated  cost,  |30,761.84,  '79,  709, 
710. 
Private  and  Corporate  UTorlL. 

Snags  removed  and  wing-dams  constructed  by  the  State  of  North  Carolina  before 
the  war,  '72,  734,  735. 
Projects. 

M^jor  Craiglul],  1871,  adopted  plan  proposed  by  Mr.  Popp  for  the  removal  of  ob- 
structions, '72,  734. 

S.  T.  Abert,  1875,  also  adopted  the  above  project,  '76,  i,  365. 

By  Captain  Phillips,  1879,  for  removal  of  obstructions,  making  cnt-oflb,  and  building 
jetties,  by  hirod  labor,  from  the  mouth  as  &r  up  the  river  as  the  funds  wiU 
allow,  '79,  93,  704,  705. 
Surveys* 

1662.  Under  direction  of  A.  D.  Bache,  below  New  Benie,  '76,  i,  363. 

187^  Under  direction  of  Professor  Pierce,  below  New  Berne,  '76^  i,  363. 

1871.  By  William  Popp,  under  direction  of  M%|or  Craighill,  from  Groldsborough  to 
the  mouth.    Report,  '72,  734,  735. 

1875.  By  S.  T.  Abert.    Report,  '76,  i,  363. 

1878.  By  J.  M.  Wolbrect,  under  direction  of  Capt.  Charles  B.  Phillips,  from  Smithfield 
to  Goldsborongh.    Report,  '79,  708,  709. 

Maps. 
Sketch  showing  **  Yankee  catchers,''  '72, 738.    Sketch  showing  jetties  constructed 
near  Kingston,  '79,  706. 


NEW  BEBFOBD  SARBOH^  MASS.— Improvsmbnt  of. 
▲ppropriations. 

1836 »10,000,  '75,  ii,  285. 

1852 '3,000.    Act  of  August  30, 1852. 

1874 t500,  '75,  ii,  284. 

1876 10,000,  '75,  i,  107,  li,  286. 

1876 10,000,  '77,42. 

Commeree* 

Justification  of  improvement,  '75,  ii,  284,  285:  '78^  297.    New  Bedford  the  prin- 
cipal whaling  port  of  the  world,  '75,  ii,  285. 
Statistics,  '75,  u,  286. 
Contracts. 
1875.  Atlantic  Dredging  Company,  for  dredging,  at  17^  cents  per  cubic  yard,  '75, 
ii,  286. — 1877.  William  H.  Molthrop,  tor  dredging,  at  10^  cents  per  cubic  yard. 
'77  197  •  '78w  227. 
Abstracts  of'  bids,  '75,  ii,  286 ;  '77.  197. 
Abstracts  of  contracts,  '75,  ii,  286 ;  '77,  197. 
Defense* 

Permanent  defenses  at  Clark's  Point  and  vicinity,  '75,  ii,  285. 
engineers. 
Chief  of  ENaiNBBBS. 

Reports,  '66^  i,  37;  '75,  i,  107;  '76,  i,  48;  *77,  42;  '78»  47;  '79,  53. 
Engineer  in  Charge. 
Maj.  G.  K.  Warren,  1874-^—.    Reports,  '75,  ii,  283;  '76^  i,  204;  '77,  196;  »78, 
226;  '79,303. 
Assistants. 

Lieut.  W.  8.  Rosecrans,  '75^  ii,  284. 
Cupt.  George  Dutton,  '75,  ii,  284,  285. 
H.A.Bcntley,'78»  2'^7. 
Estimates*    (8ee  Projects.) 
Work  accomplished  below  estimate,  '76^  i,  204. 


• 


7or  •mrey  at  New  Bedford  Harbor  and  Taanton  Biver.  t  Allotment  for  aorrej. 
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NEir  BEDFORD  HARBOR,  IIIASS.-Ooiitiniied. 

Financial  Statements. 

'75.  i,  108,  ii,  287;  '76,  i,  48;  '77,  43 ;  '78,  47;  '79,  53,  64,  303. 
Operations. 

183(>-'40.  Wreck  retnoved  and  dredging,  '75,  ii,  285. 
1874-^5.  Survey  made,  '75,  i,  107. 

1875-76.  A  channel  105  feet  wide  dredged  from  deep  water  to  New  Bedford  wharvtt 
to  a  depth  of  15  feet  at  mean  low- water,  '76,  i,  48.    48,224  cubic  yards  of  mate- 
rial removed,  '76,  i.  204  ;  '77,  196. 
lOre-TZ.  Work  soaponded  for  want  of  funds,  '77,  42;  '78,  227. 
1877-78.  Improvement  completed  by  the  formation  of  a  channel  300  feel  wide,  '78^ 
47,  227 ;  '79,  303. 
Flijrsical  Cltaracteristics. 

Description  of  shoals,  '75,  U,  284 ;  '78,  226.    'ndal  observations,  '78,  227. 
Flans. 
1874.  By  M^jor  Warren   to  widen  the  draw-spans  and  remove  a  portion  of  the 
wharves,  '75,  ii,  284. 
Frivate  and  Corporate  UTork. 

Dredging  by  private  parties,  '75,  ii,  284,  by  Reading  Bailroad  Company,  '78^  2S7. 
Frojeets. 
By  Major  Warren,  1874,  for  dredging  a  channel  15  feet  deep  at  mean  low-water  and 
200  feet  wide,  from  Palmer's  Island  to  New  Bedford  wnarves,  at  estimated  cost 
of  124,000,  '75,  ii,  284.    Modified  to  300  feet  wide,  '78,  227. 
Snnreys. 
1852.  By  Lieut.  W.  S.  Boeecrans  (reported  by  Capt.  George  Dntton  in  1853,  '77, 196), 

'75  ii  284. 
1874.  Ordered  and  made,  '75,  i,  107,  ii,  284. 


NEUr  BTFFAIiO  HARBOR,  MICH.—Impbovbmxmt  of. 

Appropriations. 

la52 18, 000, '66,  iii,  35. 

1867 60, 000, '67,  23 ;  '69,29. 

1870 5,000,  '70,  38. 

1872 5,000,  '72,34. 

Conuaerce. 

Considered  as  a  harbor  of  refuge,  8.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  76,77. 
Local  requirements  insignificant,  '71,  120;  '73,  35,  218:  '74, 1,  41;  '75,  i,241; 
'76,  ii,  451.     Objections  to  further  improvement,  '78,  35,  218  ;  '74,  i,  41;  '77, 
899. 
&rATi8TiG8.  S.  Doc.  42,  35th  Cong.,  1st  Seas.,  pages  76,  77 ;  '66,  iv,  141 ;  '67,  103; 
'75,  i,  241;  •76,ii,  451. 
Contracts. 
1667.  Carkin  and  Kimball,  material  and  labor,  and  dredging,  '67,  103.    R.  N.  Gere, 
materials,  '67,  58,  103.— 1871.    R.  A.  Conolly,  matermlB  and  labor,  '71,  36, 120. 
Abstracts  of  contracts,  '67,  b\  103 ;  '68,  118. 
Boenments.    (Not  published  in  reports.) 
H.  Doc.  251,  25th  Cong^  2d  Sess.    S.  Doc.  1,  33d  Cong.,  1st  Sees.,  part  3.    S.  Doc. 
16,  34th  Coug  ,  3d  Sess.    Containing  records  of  operations  previous  to  1866. 
Ennrineers. 
CniKF  OF  Engineers. 
Reports,  '66,  i,  7,  iii,  14, 35 ;  '67,  23;  '68,  32;  '69,  29;  '70,  38 ;  '71,  36 ;  '72,  34 ; 
'73,  35  ;  74,  i,  41 ;  '75,  i,46;  '76,  i,99;  '77,  104  ;  '78.  119;  '79,  16L 

BOABDS  OF  ENGINEBBS. 

Recommended  (185^)  piers  to  10  feet  water,  each  300  feet  long  and  300  feet  apart. 

S.  Doc.  1,  33d  Cong.,  Ist  Sess.,  pages  213,  214 ;  S.  Doc.  42,  Sth  Cong.,  Ist  Sess., 

page  75. 
Convened  at  Buffalo,  N.  T.,  Januarv  22,  1868 ;  rt'ported  in  favor  of  abandoning 

the  improvement  for  reasons  stated.    Report,  '68,  223. 
(Colonels  Cram  and  Macomb,  Lieutenant-Colonels  Raynolds,  Kewton,  and  Blnnt, 

Major  Wheeler,  and  Captain  Harwood.) 
Engineers  in  Charge. 
Mfg.  J. D.Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page 74. 
Maj.  J.  B.  Wheeler,  1866-70.    Reports,  '67,  102;  '68,  117. 
Maj.  W.  E.  Merrill  in  temporary  charge  February  to  March,  1870,  '76,  ii,  442. 
MiJ.  D.  C.  Houston,  1870-74.    Reports,  '70,  97  ;  '71,  119;  '72,  131;  '73,  217. 
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NIR'W  BVFFAIiO  HARBOB,  MICH.— Continue. 

Engineers — Continned. 
Enginbers  in  Charge — Continued. 
Mai.  G.  L.  GiUeepie,  1874-^77.    Reporta,  '75,  i,  241 ;  '76,  ii,  451. 
Capt.  G.  J.  Lydeoker,  1877-79.    Beporta,  '77,  899 ;  *7B,  1189. 
Maj.  J.  A.  Smith,  1879-^—.    Report,  '79,  1596. 

Lieut.  D.'  P.  Heap,  1866-^69.    Reports,  '67,  102 ;  '68, 117. 
Esttmates*    (See  also  Plan  aod  Projects.) 
By  Major  Gn^am,  1857.  1st,  for  local  use,  196,113.47 ;  2d,  for  general  harbor  oi 
refuge,  $167,607.79,  tne  dredging  by  United  States  apparatus ;  S.  Doc.  42,  35th 
Cong.,  1st  Sees.,  pages  76, 80, 17o. 
By  M^i.  J.  B.  Wheeler.  1866.  revised  estimate  of  Mi^or  Graham's  second  plan, 

$384, 020,  '66,  iii,  14,  35,  iv,  154,  155. 
By  Lieutenant  Heap,  piers  and  dredging,  $108,587.60,  '67,  102. 
By  Board  of  Engineers,  and  by  Captain  Heap.    For  permanent  completion  with 
«3,000  to  |8,X)00  additional  annually  for  dredging,  ^00,000;  '68, 118,223;  '72, 
131  *  '76.  ii.  452  *  '77  899. 
By  Major  Houston,  for  completion,  $125,000,  '70,  38, 98. 
Bxpenditures*    (See  also  Financial  Statements.) 
1&7.  Balance  of  former  appropriation  expended,  S.  Doc.  42,  35th  Cong.,  1st  Seas., 
page  74. 
FinnnclBl  Statements. 

'66,  iii,  14,  35 ;  '67,  23, 24,  103 ;  '68,  32 ;  '69,  29  :  '70,  38,  98 ;  '71,  36, 119, 120 ;  '72, 
34,  132;  '73,  35,  218;  '74,  i,41;  '75,1,46,241;  '76^1,99,461;  '77, 104;  '78,119, 
1190 ;  '79,  161,  1596. 
Operations. 


Tear. 


1^86- '67 

1867- 'es 

1868- '69 
1860- '70 
1870-  '71 
1871- 72 


Bemarks. 


Dredffing  In  out 

......  do 

Bam  built  aoroM  natural  river  month . . . . 

Pile  pier  begun 

301  linear  feet  pile  pier  nearly  completed 


Dredging. 


0.ydt. 
11,260 
70,663 


Befereuces. 


'67,  103;  '72, 181. 

'68,32,118;  '72,131. 

'6D  29. 

»70!38,*97;   '76,ii,458. 

»71,  86, 119. 

'72,  34, 181. 


No  work  done,  1872  to  1878.    Dilapidated  condition  of  the  work  in  1877,  '77,  899. 

History  of  operations  to  1875,  '76,  ii,  451. 
Abstracts  of  materials  used  aod  work  done,  '67,  103. 
Pliysical  Characteristics. 

Greneral,  of  Galien  River,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  74,  75.    Changes 
in  position  of  outlet  of  river,  '66,  iii,  14,  iv,  153.    Shore  drift,  '68,  118,  223 ; 
'69.29;  '76,ii,453. 
Plnns.    (See  also  Estimates.) 

Board  of  Engineers,  1853,  confined  to  commencement  of  the  work,  final  opinion  re- 
served. Becommend  two  parallel  piers  to  10  feet  of  water,  300  feet  apart,  and 
each  700  feet  long,  S.  Doc.  42,  35th  Coug.,  1st  Sess.,  pages  75,  76. 

By  M^jor  Graham,  1^7 :  (1)  for  a  harbor  oi  refuge  for  tnelargost  class  of  lake  ves- 
sels; two  parallel  piers  300  feet  apart;  through  cut  from  Lake  Michigan  to 
Lake  Pottawotomie ;  dredging  to  13  feet ;  revetment  of  cut,  S.  Doc.  42,  35th 
Cong.,  Ist  Sess.,  pages  75,  175 ;  (2)  for  a  harbor  suitable  to  the  local  trade  and 
the  smaller  class  of  lake  vessels ;  two  parallel  piers  300  feet  apart,  each  600  feet 
long,  and  dredging  a  channel  and  basin,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages 
75,  80, 175.    Indorsed  by  Major  Wheeler  in  1866,  '66,  iv,  154 ;  '76,  ii,  451,  452. 

By  Capt.  Heap,  1867,  a  plan  very  similar  to  Major  Graham's  first  plan,  '67, 102:  '76, 
ii,  452. 

By  Major  Houston,  piers,  revetment,  and  dredging,  '70,  98;  '76,  ii,  453. 
Projects. 

The  present  improvement  consists  in  cutting  through  the  sand  barrier  between  the 
lakes ;  out  is  200  feet  wide  and  12  feet  deep,  with  sides  protected  by  revetment, 
'67,  102. 

Captain  Heap  recommends,  1868,  that  the  work  be  stopped,  and  the  material  sold,  '68, 
118.  Abandonment  of  work  recommended  by  M^or  Wheeler,  and  by  a  board 
of  engineers,  '68,  223. 

By  Migor  Houston,  1871,  pile  pier  on  north  side  of  channel,  this  work  being  prelim- 
inary to  possible  future  work,  '71,  36,  120. 
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NEW  BinPFALO  HARBOR,  ]IUGR.--Contmiied. 

Surveys. 

1^35.  By  Lientenants  Berrien  and  Boee,  8.  Doc.  42,  35tli  Gong.,  1st  Seas.,  pafB  75w 
1857.  Directed  by  M^jor  Graham,  S.  Doc.  42,35iih  Cong.,  Utl^n.,  pages  74,  ^ ;  '66^ 

iv,  153. 
1866.  By  Miq.  J.  B.  Wheeler,  '66,  iii,  14,  !▼,  155. 


NEWBVRYPORT  HARBOR,  MA8S.-<See  Msrbimag  Bmuu) 


mBUr  CASTUB  HARBOR  (Delaware  River}.— Impbovbmsmt  of. 

Appropriations. 

1^ 125,000. 

1836 26,000. 

1837 10,000. 

1838. 11,573. 

1852 15,000. 

1870 2,500, 

1872 27,000, 

1873 20,000, 

1874 10,000, 

1875 20,000, 

1876 12,000^ 

1878 10,000, 

1879 5,500, 


Act  of  May  20. 

Act  of  July  2. 

Act  of  March  3. 

Act  of  Jnly  7. 

Act  of  Angost  30. 
»70,  71;  '71,79,690. 
•72,76,779,780. 
»73,  80. 

»74,  i,  90,  U,  135. 
•75,  i,  96,  ii,  178. 
'76,1,58.269;  '77,53,258. 
'78^58,435. 
'79,72,440. 


Totaltol879 $193,573. 

Total  from  1826  to  1875,  by  H.  Doc.  120, 44th  Cong.,  Ist  Seas.,  $177,000.    In  addition 

to  the  above  there  was  appropriated  for  improving  New  Castle,  Chester,  KaimN 

Hook,  Port  Penn,  and  Fort  Mifflin  Harbors,  Delaware  River,  the  anmof  ^413, 

H.  Doc.  120,  44th  Cong.,  Ist  Seas. 

Commerce. 

The  general  interests  reqnire  that  this  harbor  be  re-established  and  maintained, 

'71,  690. 
Statistics,  '72,  780;  '73,  863j  '74,  ii,  135;  '75,  ii,  178;  •78»  436;  '79^  440. 
Contracts. 


Year. 


GontTBoton. 


1878 
1873 
1873 
1873 
1875 
1875 
1877 
1879 


J.  B.  Slmpfl<m  &  Co 

American  Dredglns  ComiMUiy. 

Giles,  Lambson  &  Co 

Belleviie  Quarry  Company 

Peiree,  Sowe  &  Co 

do 

Amezican  Dredging  Company. 
Leiper  4&  Lewis 


Contxaot  tat— 


Completlaff  pier   

Bemoval  of  old  pieor 

Work  on  ioe-pier 

Stone  Bupersbnotiiie 

Ice>pieT 

Wooden  crib  1b  place 

Removal  of  110  feet  of  ooal  wharf. 
Materials  and  labor 


98,085  00 

2»I50  00 

OW  50 

12,700  00 

&,40»00 


4,000  00 


73,804. 

»73,80i. 

T^iilTS. 
'77,800l 
'77,280. 
'79,44i. 


Abstracts  of  contracts,  '73,  864;  '75,  ii,  178;  '77,  260. 
Abstracts  of  bids,  '71,  601;  '73,  863;  '75,  ii,  178;  '77,  260. 

Chief  of  Engimkicbs. 

Reports,  '66,  i,  7;  '70,  71:  '71,  79;  '72,  76;  '73,  80;. '74.  i,  90;  '75,  i,  96;  '76^  i, 
58;  '77,  53;  '78,  50;  '7d,  71. 
Engineers  in  Charge. 

Lieut.  Col.  J.  D.  Kurtz,  1870-77.    Reports,  '71,  689;  '72,  779;  '73,  863;  '74^  ii, 
134;  '75,  ii,  177;  '76,  i,  268;  '77,  258. 

Col.  J.  N.  Macomb,  1877->— .    Reports,  '78,  434;  '79,  439. 
Assistants. 

Lieut.  M.  R.  Blown,  '71,  77;  '72,  74;  '73,  79;  '74,  i,  90;  '75,  i,  95. 

Capt.  WiUiam  Ludlow,  '77,  52. 

John  J.  Lee.    Reports,  '78,  434;  '79,  440. 


RIVERS  AND  HARBORS.  363 

If EHrCASTLE  HARBOR  (Delaware  River)— Gontinaed. 

Estimates. 

for  completing 
Increased  to- 


By  Colonel  Macomb,  1879,  to  complete  existing  project,  $3,000,  and  for  a  proposed 
additional  pier,  fi«),000,  '79,  72, 440. 

Financial  Statements* 

•71,  79,e90;  '72,  76,780;  '73>  80,863;  '74, 1,  90,  ii,  135;  '75, 5,  96,  ii,  178;  '76,  i,  58, 
269;  '77,  53,258;  '78.  59,435;  '79,  72,44Q. 

Operations. 

History  of;  '79,  439. 

1870-71.  The  removal  of  decayed  and  broken  wood-work  commenced  April  19  and 
rebnUding  the  superstmctnre  with  stone  by  hired  labor  was  continued  until  the 
appropriation  was  exhausted,  '71,  79,689. 

1872-T3.  The  stone  superstructuro  on  old  crib  completed,  the  unfinished  pier  in  the 
middle  of  the  harbor  has  been  removed,  and  a  crib  foundation  for  new  pier  com- 
menced, '73y  80, 863. 

1873-'74.  Obsftnctioiis  of  stone  and  timber  removed,  wood  work  of  old  pier  on  lower 
line  of  harbor  sheathed  with  oak  and  comers  protected  with  iron,  and  a  new 
pier  consisting  of  crib  substructure,  and  stone  superstructure  completed,  '74, 
i,  90,  ii,  135. 

1874-^5.  The  construction  of  a  new  pier  in  progress,  '75|  i,  96. 

1875-76.  A  new  ice-pier  completed  and  108  feet  of  the  coal-wharf  removed,  '76^  i, 
58,268. 

1876-77.  Removal  by  contract  of  110  feet  additional  of  the  coal-wharf  in  progress 
and  contract  awarded  for  building  foundation  for  a  new  ice-pier,  '77,  5.%  258. 

1878.  110  feet  of  the  coal- wharf  removed  and  a  pier-head  built;  the  crib  founda- 
tion for  the  new  iee-pier  completed,  '78,  59,434. 

1878-79.  The  new  ice-pier,  with  stone  supentruoture,  was  completed,  '79,  71. 

Piijrsical  Cliaraeteristics. 

I>e8cribed,  '71,  79,690. 

Private  and  Corporate  \¥ottL. 

A  wharf  buOt  about  1836  by  railroad  companies  obstructed  the  harbor,  '75,  ii,  177. 

Projects. 

One  of  a  series  of  ice  harbors  established  in  colonial  da^  '71,  690. 

By  Lieutenant-Colonel  Knrta,  1871,  for  repairs  to  existing  piers,  removal  of  an  un- 
finished pier,  and  the  construction  of  3  additional  piers;  cost,  $67,000,  '71,  690. 

By  Colonel  Macomb,  1879,  an  additional  pier  is  required  to  perfect  the  harbor;  cost, 
«^,000,  '79,  439, 440. 

Surveys. 

Maps. 
Plan  of  ice  harbor,  '79, 440. 


ni^'W  HATEJV  HARBOR,  COJVJV.—Ihprovbbient  of. 

A  ppropriations. 

1^ 16,000, '66,  i,  7;  '67,451. 

1870 15, 000, '71,  85. 

1871 40,000, '71,85. 

1872 ♦35,000, '72,83. 

1873 25,000, '73,  91. 

1875 10,000, '75,  i,  104. 

1878 25,000, '78,  52. 

1879 45,000, '79,  58. 

Total  to  1879 201,000. 

Statements  of  appropriations,  '76^  1,224;  '78,  399;  '79,  339. 

Commerce. 

New  Haven  Habor  a  harbor  of  refuge,  '71, 775.    Shipping  on  Mill  River,  '75,  ii,  249. 
Statistics,  '74,  ii,  260;  '77,  213;  '78,  400;  '79,  340. 

*  $80,000  ibr  improTement  and  $16,000  for  removi^  «f  rook,  '72|  SB. 
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N Eir  HATEM  HABBOR,  COHnV.-Continaed. 


Contracts. 


Year. 


1871 

1971 
1871 
1872 
1873 
1878 
1878 

1870 

1879 


C<mtxactor. 


G.  W.  Townoend. 


Horris  &  CainniUigB 

Bngene  Snllivaa 

Shortland  &.  Brothers* 

H.  N.  &  A.  .T.  BevdBley 

Atlaotio  Dredging  Company 
J.  P.  Wafd 


E:B.  Seward 

Morris  Sc  Cnminings. 


Contract  for— 


Ootfit  for  the  removal  of  Middle  Book, 

at  $80  per  day. 
Dredgine,  at  17  centsper  eabio  yazd — 
Bemo vu  of  rock,  at  $&  per  oabio  yard . . 
Dredging,  at  19/A  oents  per  onbio  yard. 
Dredging,  at  10*  cents  per  oabio  yard. . . 
Dredging,  at  17|  cento  per  cubic  yard. . . 
RemoTafof  rock,  $11,000 


Widening  channel,  at  12  cents  per  cabio 

yard. 
Dredging,  at  8|  centsper  cubic  yard — 


Beibrences. 


'07,451;  '68,751;  'Tl, 

769. 
'71,  770. 
'71,  770. 
'72,  883, 1011. 
'73, 1012. 
Ta,  1012. 
'73,  1012;  '74,  li,  2S7; 

76,  ii,  258. 
'76,  i,  224. 

'79,835. 


*  Contract  annulled,  '73, 1011. 

Abstracts  of  bids,  '71,  709,770;  '72,  86^;  *73,  1012;  '75,  ii,  249;  '79,  335. 

Engineers. 

Chief  of  Engikeers. 

Reports,  '66,  i.  7;  '67,  44;  '68,  66;  '69,  57;  '70,  74;  '71.  85;  '72,  83;  '73.  91; 
•74,  i,  101;  '75,  i,  104;  '76, 1,  52;  '77,  46;  '78,  51;  '79,  57. 
Engineers  in  Chaeoe. 

Col.  J.  D.  Graham,  1864-'67,  '67, 450.    Report,  '66,  i,  37. 

Maj.  D.  C.  Houston,  1867-70.    Reports,  '67,  450;  '68,  748,750. 

Maj.  G.  K.  Warren,  1870-75,  '70,  409.    Reports,  '70,  445;  '71,  768,771;  '72,  860, 
863  890*  '73,  1011*  '74  i  257. 

M%j.  J.  W.  Barlow,  1875-—.    Reports,  '75,  ii,  248,249;  '76,  i,  224;  '77, 212;  '78^ 
398;  '79,  336. 
Assistants. 

Capt.  George  Datton,  '71,  771. 

George  H.  Mann.    Reports,  '71,  776;  '72,  865. 

C.  R.  Mather,  '72,  865. 

H.  N.  Babcock,  '72,  865;  '73,  1012.    Report,  '74,  ii,  258. 

Estimates. 

By  Capt.  George  Datton,  1853,  for  the  removal  of  Middle  Rock  and  the  twoa^jaoent 

rocks,  $78,000,  '71,774. 
By  Major  Houston,  1868,  for  removal  of  Middle  Rock  and  others,  |65,000,  '68, 758. 
By  Major  Warren,  1871,  for  the  removal  of  Middle  Rock  and  the  two  adjacent  rocks, 

$167,669,  '71,  774.    For  dredging  a  channel  200  feet  wide  and  14  feet  deep, 

$64,815,  '71,  775. 
By  Major  Warren,  1872,  completion  of  project  for  a  channel  16  feet  deep,  $62,000, 

'712,  865. 
By  H.  N.  Babcock,  1874,  for  dredging  a  channel  from  Long  Wharf  to  Tomlinson's 

Bridge,  200  feet  wide  and  13  teet  deep,  $20,000,  '74,  i.  259. 
By  Major  Barlow,  1875,  for  300  to  500  feet  wide,  16,500  long,  and  18  feet  deep, 

$208,890,  '75,  li,  250.    For  breakwater  at  sonthwest  ledge,  ^48,000,  and  $465,0(W, 

'75  ii  252. 
1879.  For  deepening  channel  to  16  feet,  and  widening,  $90,000,  '79,  337. 

Financial  Statements. 

'67,  451 ;  '68,  66;  '69,  410;  '71,  85,  772;  '72,  83,  865;  '73,  91;  '74,  i,  101,  ii,  258; 
'75,  i,  104 ;  '76,  i,  52 ;  '77,  47  ;  '7Q,  52;  '79,  58,  340. 

Operations. 

1867-'68.  Removal  of  middle  rock  commenced,  14  feet  depth  at  mean  low-tide  ob- 
tained *67  44  451  *  '71  772. 

1868^69-70.  Work' suspended,  '68,  66,  748:  '69,  57.  409;  '70,  74. 

1870-^1.  70,615  cnbic  yards  of  material  dredged,  and  54  cubic  yards  of  rock  removed ; 
progress  on  middle  rock  unsatisfactory,  '71,  85.  769  to  776 ;  '72,  864. 

1871-^72.  153,718  cubic  yards  of  material  drodged,  127  cubic  yards  of  rock  removed ; 
work  commenced  on  Ludington  Rock.  Channels  dredged,  2,125  feet  long,  100 
feet  wide,  and  13  feet  deep ;  3,125  long,  200  feet  wide,  and  13  feet  deep ;  and  750 
feet  long,  300  feet  wide,  and  13  feet  deep,  '72,  860,  863,  865,  875. 

1872-73.  98,527  cubic  yards  of  material  dredged  and  422  cnbic  yards  of  rook  removed; 
dredged  across  the  bar,  '72,  860;  '73, 1012. 
*  1873-74.  78,955  cubic  yards  of  material  dredged ;  widening  of  the  channel  onsatis- 
factory;  jett^  commenced  at  Fort  Hale;  work  on  Ludington  Rock  delayed, '74, 
1,101, 11,257,259,260. 


BIVEBS  AND  HAKBOBS.  365 

NEir  BULTEJV  HABBOB,  CONJV.— Continaed. 

OperaUons— Continaed. 

1874-^5.  523  cubic  yards  of  rook  removed  and  jetty  extended  with  material  from 

Ludlneton  Bock,  '75,  i,  104,  ii,  246,252,254. 
1875-^6.  "^,606  cnbic  ycurds  of  material  dredeed ;  channel  315  feet  wide  and  13  feet 

deep ;  work  snspended  on  Lndington  Rock,  '76,  i,  224 ;  '77,  212. 
1876-77.  89,331  cable  yards  dredged,  widening  channel  to  415  feet  and  to  depth  of 

16  feet, '77,  46, 212. 
ISTJ-nfS.  Work  suspended,  '78,  51,.39a 

1878-79.  250,000  cubic  yaids  of  material  dredged,  '79,  57, 336. 
S^liysflcal  CJhapact^ilstics* 
Desoripcion  of  channels  and  rocks,  '68,  751 ;  '71,  769, 771, 776 ;  '72, 806 :  '74^  ii,  259: 

'75,  ti,  250 ;  '78.  399;  '79,  337.    Tidal  observationM,  '71, 775;  '72, 879;  '79, 341. 

Table  of  depths  over  rooks,  '72,  867, 869, 870, 874. 
Plans* 
Captain  Prime's  method^  1871,  of  removing  rocks,  '71,  773. 
George  H.  Mann's  method,  1871,  of  removing  rocks,  '71,  773. 
By  <%orge  H.  Mann.  1872,  to  discontinue  removal  of  Middle  Bock  and  remove  Big 

BoU  Kock  to  a  depth  of  17  feet  below  mean  low-water  and  Ludington  Bock  to  a 

depth  of  1 6  feet ;  also  dredging  of  bar  and  other  minor  improvements ;  estimated 

cost,  $58,554,  '72,  878. 
By  Major  Warren,  for  removal  of  light-house  from  entrance  to  southwest  ledge  of 

New  Haven  Harbor,  '72, 890. 
H.  N.  Babcock,  1874,  recommends  the  discontinuance  of  widening  the  channel  below 

Fort  Hale,  but  to  make  channel  from  Long  Wharf  to  Tomlinson's  Bridge  200 

feet  wide  and  13  feet  deep;  estimated  cost,  $20,000,  '74,  ii,  259. 
By  Major  Barlow,  1879,  to  modify  the  Tomlinson  Bridge,  '79,  339. 
Projects. 
By  Col.  J.  D.  Graham,  18^  for  removing  Middle  Bock,  '66,  i,  7, 37. 
By  Mig-  ^*  ^'  Houston,  1867,  for  removaf  of  Middle  Bock  to  a  depth  of  17  feet  below 

mean  lo w- water ;  estimated  cost,  f30,000,  '67,  44, 451. 
By  Major  Houston,  1868,  for  removing  Mid^e  Bock,  Southwest  Ledge,  and  other 

rocks  to  a  depth  of  17  feet  below  mean  low-water;  estimated  cost,  ^^,000,  '68, 

752. 
By  Major  Wairen,  1870,  to  dredge  a  channel  to  a  depth  of  13  feet  below  mean  low- 
water  and  remove  Middle  and  Ludington  Bocks,  '71,  85,769,770;  '72,  864. 
By  M^jor  Warren,  1871,  to  dredge  a  channel  200  feet  wide  and  14  feet  deep  at  mean 

low-water;  estimated  cost,  |64,815,  '71, 775. 
By  M^jor  Warren,  1872,  to  dredge  a  channel  3,000  feet  long  and  15  feet  deep  near 

Fort  Hale  and  to  build  a  jetty  of  granite  riprap  at  Fort  Hale  ^m  the  high- 
water  lino  seaward,  '72,  83, 861. 
By  Major  Barlow,  1875,  to  build  a  breakwater,  4  feet  above  mean  high- water,  from 

from  Quixes  Ledge,  or  from  shore,  to  the  new  light-house  (Southwest  Ledge) ; 

estimated  cost,  $248,000  and  $465,000,  '75,  ii,  252;  and  enlarge  channel  from  .m 

to  500  feet  in  width,  16,500  feet  in  length,  and  18  feet  in  depth ;  estimated  cost, 

1208,890,  '75,  i,  104,  ii,  249-251;  '78.  399;  '79,  339. 
For  widening  and  deepening  the  channel  between  Fort  Hale  and  steamboat  docks 

to  400  feet  wide  and  16  feet  deep  ^  estimated  cost,  $40,000,  '77,  46, 212. 
For  widening  channel  and  deepening  it  to  a  depth  of  16  feet;  estimated  cost,  $90,000, 

'79,  57, 336, 338. 

Sarreys* 

1871.  By  G.  H.  Mann,  '71,  769;  '72,  867. 
1873.  By  H.  N.  Babcock,  '74,  ii,  259. 
Map. 

Of  the  harbor,  '79,  340. 


IfETir  JERSEY  AND  STATEN  ISIiAND  CHAHrHTEIi.— (See  Statbv 

Island,  ktc.) 


NEUr  OBIjE AUfSf  IjA*— Protection  of  the  riybr  FROinr. 

Appropriations. 

1»78 $50, 000, '78.  85, 617. 

1879 (50,000,  '79,  107,878. 
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WE'W  OBIiEAW 0,  ItA^^-Gontiniiei. 
Engineers. 

CHIBF  of  ENOIKEXBfl. 

Reports,  '78.  a5;  '79,  107. 

BOARI>  OF  EN0INEBRS. 

1877.  To  investigate  and  renort  on  the  proteotioii  o£  water  &ont  at  Kew  Orleans; 
recommend  protection  of  oank  bj  pile  and  brash  revetment  and  facosh  nuits; 
estinmred  cost,  $476,000,  '78,  85,614,616;  '79,  875. 
(Major  Weitzel,  Captains  Howell  and  Benyaord,  and  KeasES.  Hamd,  lyHeoMs 
court,  and  Wood.) 
Enoinebic  in  Charge. 
Capt  C.  W.  Howell.    Reports,  '76, 614;  '79,  87&. 
Financial  MatenenU. 

'79,  107, 87tf. 

Operations* 

1878-'79.  Protection  of  oity  front  by  hlzed  labor,  '79, 107,876. 
Projects. 
By  Board  of  Engineers,  1878,  to  protect  city  front  bv  shore  protection  of  pile  and 
bmsh  revermoit,  aided  by  mats  placed  on  shore  slopes ;  ertimated  coat,  f476,000, 
'78,  614, 616. 
Snnrejrs. 
At  New  Orleans,  '78,  614. 


UTEir  OBLE AUrS  TO  PONTCHABTBAOr  BAULBOAB ITHABF, 

Survey  for  a  breakwater  for  harbor  of  bbfdgb.  —  Ordered  by  act  of 
March  3,  1879,  '79,  112. 


NEITPOBT  BABBOB,  B«  I.--Ihpbovshsnt  of. 

Appropriattons. 

1873 18,500,  '73,88. 

1874 10,000,  »74,  i,  98. 

1875 10, 000, '75,  i,  108. 

List  of,  '76,  i,  208. 
Commerce. 

Justiiioation  of  improvement,  '73,  965,  966. 
Statistics,  '73,  964,  965;  '74,  ii,  226;  '76,  i,  209;  '77,  200. 
Contracts. 

1874.  With  E.  R.  Seward,  for  dredging  43,303  cubic  yards,  at  15  cents,  '75^  ii,  9B7, 
288  —1875.  With  WUUam  Flannery,  for  dredging  58,928  onbic  yaids,  at  14 
cents,  '75,  ii,  288. 

Abstracts  of  bids,  '75,  ii,  287,  288. 

Defense. 

Military  and  naval  importance  of  Newport,  '73,  965;  '76,  i,  209. 
EnfTineers. 

Chief  of  Engineers. 

Reports,  '72,85;  '73,  87;  '74,  i,  98;  '75,  i,  108;  '76,  i,  60;  '77,  44;  '78*  48. 
Engineer  in  Charge. 

M^j.  G.  K.  Warren,  1872-78.    Reports,  '73,  964;  '74,  ii,  225;  '75,  ii,  287;  '76,  i, 
208;  '77,200;  '78,241. 

J.  P.  Cotton,  1872-74.    Reports,  '73,  965 ;  '74,  ii,  226. 
Estimates.    (See  Projects.) 
Finauciai  Statements. 
'73,  88,  9o4;  '74,  i,  98,  ii,  226;  '75,  i,  108,  ii,  289;  '76,  i,  50,  209;  '77,  44,  200;  '78, 
48,  241. 
Operations. 


Tear. 

Dredging. 

1873-74 
1874-75 
187&-  76 
1876-77 

Oub.  yds. 
11,530 
43,303 
58.928 

1877-78 

Bemairka. 


Jetty  160  feet  long,  Irallt  at  G<wt  laland 


Small  bowlders  removed. 
Large  bowlders  remoTed 
No  operationa , 


Befsrencet. 

74,  ii.  228;  •73,11,289. 

76,  ii,  288. 
'76, 1,  208. 

77,  44,  200. 
'78,241. 
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N EHrjPOBT  HARBOB,  B«  JL— GontfnnecL 

Pliysical  Characteristics. 

Tides, '73,965;  '76,  i,  50. 
Private  and  Corporate  UTork* 

Comifiiaslon  appointoid  to  establish  a  new  pier  line,  '73,  965,  966.  $40,000  expended 
by  citizens  for  improvements,  '73,  966.  Dredging  done  and  wharves  built  by 
citizens,  '74,  ii,  227 ;  '75,  ii,  289. 
Projects. 
By  Maj,  6.  K.  Warren,  for  dredging  at  the  entrance  and  along  the  new  harbor  line ; 
also  for  jetty  at  Goat  Island,  at  an  estimated  cost  of  $32,000,  '73,  964,  965,  967  : 
'75,  ii,  288. 

1871.  Incladed  in  Coast  Survey,  '73,  966.    1872.  By  J.  P.  Cotton.    Report,  '73, 
965. 


NBUr  BITEB9   TA.— IMPROYKMBNT  OF. 

(f^m  month  of  Wilson  Creek,  Grayson  Connt^,  Virginia,  to  month  of  Greenbriar 

River,  West  Virginia.) 

ApwropviatiOBS. 

1876 $15,000, '76,  i,  91 ; '77,  62,  332.  . 

1878 15,000,  '78.  69,  499. 

1879 12,000, '79,  79,  631. 

Commerce. 

Mineral  and  agricultural  resources  of  country  tributary  to,  '73,  78,  843,  848 ;  '75,  ii, 

134,  138. 
Requirements  of  present  commerce,  '73,  78,  843, 848. 
Necessity  of  improvement  from  Lead  Mines  to  Virginia  and  Tennessee  Railroad,  '73, 

78,  848,  854 ;  '77,  62,  332;  '79,  535. 
Enffineers. 

Chief  of  Enoinebks. 

Reports,  ,73,  78 ;  '75,  i,  95 ;  '76,  i,  91 ;  '77,  62;  '78.  69 ;  '79,  79, 8L 
Enoimsbrs  IX  Charge. 

M%i.  W.  P.  Craighill,  1873-'—.    Reports,  '73,  842;  '77,  331 ;  '78^  495;  '79,  530, 
538. 

8.  T.  Abert,  U.  8.  C.  £.,  examination  of  river.    Report,  '75,  ii,  133. 

K.  H.  Button,  '73,  842.    Report,  '73,  844. 
C.  R.  Boyd,  '73,  842.    Report,  '73,  849. 
Capt.  J.  W.  Cuyler,  '77,  332.    Report,  'TB^  495;  '79,  631. 
A.  M.  Scott.    Report,  '79,  536. 
W.  P.  Smith.    Report,  '79,  538. 
Estimates. 
For  keel  boat  improvement  1872,  to  a  depth  of  2  fbet,  firom  month  of  Greenbriar 
River  to  Lead  Mines,  in  Wythe  County,  128  miles,  $100,000,  '73,  843,  848,  852, 
853;  '76,  i,  91:  '77,  62,  331.    Increased  to  $156,100,  '79,  531,  532.    Or  for  a 
steamboat  navigation  to  a  depth  of  3  feet,  $750,000,  '73,  843,  848.    Revised  in 
1873  to  $1,017,000,  '73,  78. 853,  854  ;  '76,  i,  91 ;  '77,  62,  331.    If  last  improvement 
extend  only  from  Lead  Mines  to  crossing  of  Virginia  and  Tennessee  Railroad, 
40  miles,  $^000,  '73,  78,  848,  854 ;  '77,  62.    Or  lor  steamboat  improvement  to 
depth  of  b^  feet  from  mouth  of  Greenbriar  River  to  Lead  Mines  by  lock  and 
dams,  $2,500JM)0,  '73,  854:  '76,  i,  91. 
By  Assistant  W.  P.  &nith,  1879,  for  improvement  from  Lead  Mines^  in  Wythe  County, 
to  month  of  Wilson  Creek,  Grayson  County,  for  keel-boat  navigation,  with  chan- 
nel 30  feet  by  2  feet,  $115,000,  '79,  539,  543.    Or  for  steamboat  navigation  by 
channel  90  fetft  "by  8  i(B6t,  obtained  by  gradinff  river,  to  slope  not  exceeding  1 
in  400.  and  also  by  ase  of  locks  and  dams,  $1,200,000,  '79,  539,  544.    Or  for  a 
steami>oat  navigation  with  a  5-foot  depth,  by  locks  and  dams,  $1,600,000,  '79 
539,544. 
Amount  required,  1879,  for  completion  of  existing  project,  $114,160,  *79,  531. 
Financial  Statements. 

'76,  i,  91 ;  '77,  62,  331 ;  '78^  69,  499  j  '79,  79, 531. 
Operations. 
1877-8.  Removal  by  hired  labor  of  zook and  bowlders  fkom channel,  and constmc- 
tion  of  wing-dams  and  training  walls ;  details  of  rock  removal,  '78^  69, 496,  499. 
1878-'9.  Continnation  of  operations  of  previous  year;  detaHs  of  rock  removal,  '79^ 

79,  531,  533,  535,  537. 
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Deecription  of  river,  '73.  844  ;  '75,  u,  133 :  '78,  496;  '79,  539;  diecbarge  of,  »73,  845; 
'78,  497  ;  '79,  540 ;  fall  of,  '73.  845 ;  '78,  497  ;  '79,  540.    Iron,  copper,  lead,  and 
ziDC  deposits,  '73,  848 ;  '75,  ii,  135 ;  '79,  545.    Geology  of  basin,  '73, 849;  '75,  u, 
133 ;  '78^  498.    (See  James  and  Kanawha  River  Water  Line.) 
Plans. 

From  mouth  of  Greenbriar  River  to  Lead  Mines,  128  miles.  For  keel-boat  navi- 
gation to  depth  of  2  feet,  by  excavation  of  slaices  30  feet  wide  throagh 
shoals  and  ledges,  aided  in  places  by  slight  bmsh  and  stone  dam  deflecturs, 
cost  1100,000,  '73,  78, 843,  848,  852 ;  '76^  i,  X»l ;  '77,  62, 331.  For  steamboat  nav- 
igation, to  depth  of  3  feet,  by  excavation  of  sluices  90  feet  wide  through  shoals 
and  ledges,  with  grade  not  exceeding  1  foot  in  400  feet,  and,  at  points  with  ex- 
cessive fall,  locks  abd  dams,  and  short  lateral  canals,  locks  90  by  25  feet,  cost, 
$1,017,000,  '73^  78,  843,  848, 853  ;  '76,  i,  91 ;  '77,  62,  332.  Portion  of  river  be- 
tween  Lead  Mines  and  crossing  of  Virginia  and  Tennessee  Railroad  should  be 
first  improved,  '73,  78,  848,  854  ;  '77,  62.  For  steamboat  navigation,  to  depth 
of  5i  feet,  by  locks  and  dams,  cost,  ^,500,000,  '73,  854  ;  '76,  i,  91. 

Possibility  of  improving  river  above  Lead  Mines,  by  locks  and  dams,  '75,  ii,  134, 
13fl. 

By  Ass't  W.  P.  Smith,  1879,  for  improving  river  from  Lead  Mines  in  Wythe  County, 
to  mouth  of  Wilson  Creek,  Grayson  County :  1st,  By  a  two  (2)  foot  navigation 
for  keel-boats,  channel  30  feet  wide,  with  tow  paths  bI  falls  and  rapidjs,  cost 
9115,000,  '79,  539,  543,  544.  2d,  For  steamboat  navigation  with  channel  3  feet 
by  90  feet,  aided  by  28  locks  and  dams,  cost  $1,200,000,  '79,  539.  544.  3d.  For  a 
steamboat  navigation  with  channel  5  feet  by  90  feet,  cost  $1,600,000,  '79^  539, 
544. 
Projecto. 

For  improvement  from  mouth  of  Greenbrier  River  to  Lead  Mines,  for  keel-boat 
navigation  to  depth  of  2  feet  and  width  of  30  feet,  (see  Flans)  with  a  view  to 
its  utilization  and  adaptation  at  some  future  time,  when  the  improvement  to 
depth  of  5  feet,  (see  Plans)  shall  be  made — first  improvement  to  be  made  near 
New  River  Bridge,  so  as  to  facilitate  communication  with  Virginia  and  Ten- 
nessee Railroad,  '77,  62,  332 ;  '78^  69,  495 ;  '79,  530. 
Surreys. 

1819.  By  Moore  and  Briggs,  for  State  of  Virginia,  from  mouth  of  Greenbrier  River  to 
Sinking  Creek,  '73,  843,  844. 

1872.  By  Major  Craighill,  from  Greenbrier  River  to  Lead  Mines  in  Wythe  Conntj, 
128  miles,  '73,  78,  842,  844;  '77,  331. 

1874.  Examination  by  S.  T.  Abort,  U.  S.  C.  £.,  from  Lead  Mines  in  Wythe 
County  to  month  of  Wilson,  in  Grayson  County,  Virginia,  '75,  i,  95,  133.  In- 
strumental survey  recommended,  '75,  ii,  138.  Ordered,  1878,  '78;  70 ;  made, 
'79,  538. 

Maps. 
Of  river  at  Ingles  Falls,  ( ,Ma  mqo 
Of  river  at  FsOls  Branch,  J  ^^  *^' 

[L.  Y.  a] 


NEUr  VtOCOBlALlEf  N.  T«— (See  Echo  Habbob.) 


BTEir  TOUTN  CBEBK,  JV.  ¥•— Examination  ov. 

Commerce. 

Justification  of  improvement,  '78,  427,  488. 

Chief  of  Enoinebrs. 

Reports,  '78.  58 ;  '79,  66. 
Enoin'eer  in  Charge. 
Lieut.  Col.  John  Newton.    Report,  '78»  4S7. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 
Description,  '78,  4*27,  4*^. 
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VIEW  TOWN  CBfiEKy  N.  Y«— Contmiied. 

Plans. 

By  Lieutenant-Colonel  Newton,  1878,  for  lemoying  deposits  to  14  feet  in  depth. 
Estimated  cost,  ((2,000.    Bepeated  dredging  wul  be  leqnixed  to  maintain,  '78, 
428,429. 
Surreys* 

1878.  Under  direction  of  Lientenant-Colonel  Newton,  examination  at  junction  with 
East  Biyer. 

1879.  Under  direction  of  Lientenant-Colonel  Newton^  snryey  in  progress,  '79,  66. 


NEUT  YORK  HARBOR.— (See  East  Biyeb,  Hudson  Biver  in  fbont  or 

Jersey  Citt,  Harlem  Biver.) 


IHEUT  YORK  HARBOR,  Sandj  Hook  Entrance*— Bbhoyal  or 

STEAMER  Scotland. 

Appropriations* 

1868 $100,000,  '69,  56,  406. 

Contracts* 

1868.  Neptnne  SabmariDO  Co.    Bemoval  of  wreck,  |63,000,  '69,.  406  ,*  '70,  44. 
Abstract  of  bids,  '69,  407. 
Advertisement  for  bids,  '69,  406. 
Engrineers* 
Chief  of  Engineers. 

Beports,  '69,  56 ;  '70,  74. 
Engineer  in  Charge. 
Lieut.  CoL  John  Newton.    Beport,  '69,  405,  407. 
Financial  Statement* 

'69,  406. 
Operations* 

1868.  The  first  section,  one-third  of  the  wreck  removed  soon  after  the  close  of  th» 
fiscal  year,  '69,  56,  406.    Work  completed  Angnst  6, 1870,  '70,  74. 

Project* 
For  removal  of  wreck  to  a  depth  of  2^  feet,  mean  low- water,  by  exploding  gniL 
powder  confined  in  strong  kegs,  '69,  406. 
SvrveF* 

1869.  Under  direction  of  Lientenant-Colonel  Newton,  '69,  406. 


"NlAi^AMA  FAIiliSy  If*  Y*— Survey  for  canal  around  Falls. 

Commerce* 

Importance  of  improvement  to  commerce,  '68,  47,  272. 
Defense. 
Facilities  for  defending  Eighteen-Mile  Creek  route,  '68,  47.    Difficulties  of  defend- 
ing proposed  extension  from  Tonawanda  to  Buffalo,  '68,  47. 
En^neers* 
Chief  of  Engineers. 

Reports, '67,  18;  '68,47. 
¥jNGineer  in  Charqe 

Lieut.  Col.  C.  E.  Blunt,  1867-'68,  '67,  18.    Report,  '68,  271. 
Assistants, 

J.  E.  Lawrence,  '68,  S71. 
S.  F.  Qooding,  '68, 271. 
Estimates* 

By  Lieut.  Col.  C.  E.  Blunt,  for  a  canal  around  Niagara  Falls,  by  Lewiston  line,. 
$12,096,438,  $11,128,438,  $11,031,916;  bvFour-Mile  Creek  line,  $12,673,520:  by 
Wilson  or  Twelve-Mile  Creek  line,  $13,993,  638;  by  Olcott  or  Eighteen-Mile 
Creek,  $12,893,170;  from  Tonawanda  Creek  to  Buffalo,  $23,893,170,  '68, 273-287. 

24  EN 
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iston  line:  7.8  miles,  21  lifts:  estimated  cost,  $11,631,916/68,  275.  By  Fouv 
Mile  Creek  line;  length,  14.43  miles,  21  lifts;  estimated  cost, $12,6r3,520. '68, 
275.  By  Wilson  or  Twelve-Mile  Creek ;  len^h,  18,35  miles,  21  lifts ;  estimated 
cost,  913,993,638,  '68,  276.  By  Olcott  or  £ighteen-MUe  Creek ;  length,  25.28 
miles,  21  lifts ;  estimated  cost,  $12,893,170,  '68,  277.  From  Tonawanda  to  Buf- 
falo Harbor;  length,  15  miles;  estimated  cost,  $23,893,170,  '68,  278.  No  par- 
tionlar  ronte  recommended,  '68,  271, 272. 

Sarveys. 

By  Capt.  W.  G.  Williams,  1836,  '68,  47. 

1867.  By  James  £.  Lawrence  and  Stephen  F.  Gooding,  C.  £.,  under  direction  of 
Lient.  Col.  C.  £.  Blunt,  '68,  271. 


JVIAIVTIC  BITEB,  COHTIV.— Survbt  of. 

Commerce. 

Justification  of  proposed  improvement,  '73,  1046,  1049,  1050.    Railroad  bridge  aa 

obstrnctiou  to  commerce,  '73,  1047, 1048. 
Statistics,  '73,  1047, 1049, 1050. 

Chief  of  Ekginebss. 

Reports,  '72,  85 ;  '73,  93. 
Engineer  in  Charge. 

M^j.  G.  K.  Warren,  1872.    Report,  '73,  1045. 
Assistant. 

J.  P.  Cotton,  1872.    Report,  '73,  1047. 
£«timates.    (See  Plans.) 

Conditions  (relating  to  bridges)  upon  which  the  New  Haven  and  New  London  Rail- 
road was  chartered,  '73,  1048. 
Physical  Characteristics. 

Description  of  site,  '73,  1045.    Bars,  '73,1046.    Tides,  '73,  1048, 1050. 
Plans. 
By  J.  P.  Cotton,  for  dredging  to  giye  a  channel  9  feet  in  depth  on  the  bar  ontside  oi 
the  drawbridge  and  8  feet  in  depth  in  the  river,  at  an  estimated  cost  of  $26,000, 
'73,  1046, 1049. 
Private  and  Corporate  HFork. 
Piles  driven  and  dredging  done  in  1867  by  J.  Beattie,  at  an  ezpenditnre  of  |50(^ 
'73,  1047. 
.8nrT«ys. 

1872,  By  J.  P.  Cotton.    Report,  »73,  1047. 


urominri  creek,  ta.— improvbmsnt  op. 

Appropriations. 

1873 $10, 000, '73.  75, 78 ;  '74.1,86. 

1874 6,000, '74,  i,85. 

1875 5, 000, '75.  i,  93,  ii,  124. 

1879 2,500, '79,  84,607. 

Total  to  1879 $23, 500. 

Summary  of  appropriations,  '76,  i,  349 ;  *79,  607. 
Commerce. 

Requirements  discussed,  '78,  511 ;  '79,  606, 607. 
Statistics,  '73,  823, 824, 828. 
Contracts. 

1873.  G.  H.  Ferris,  dredging, '73,  774;  '74,  i.85,ii,  38,-1874.  E.  M.  Payne,  dredg- 
ing, at  26f  cents  per  cubic  yard,  '75,  ii,  123. — 1875.  J.  H.  Teem^er,  dredging,  at 
30  cents  per  cubic  yard,  '76,  i,  349. 
Abstracts  of  bids,  '73,  774 ;  '75,  ii,  123 ;  '76,  i,  349. 
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If^mni  €HB£K,  TA.— CoAtiBiiad. 

Engineers. 

Chjbt  of  EironoBBs. 
Eeporto,  '72.  74;  '73,  75,  78;  '74,  i,  85;  '75,  i,  92;  '76,  i,  67;  '77,  64;  '78,  71; 
'79,  84. 
Enginxebs  in  Charge. 
Maj.  W.  P.  Craighill,  1873.    Reports,  '73,  774, 822, 825. 

8.  T.  Abert,  U.  8.  C.  E.,  1874-'—,  '75,  u,  110.    Reports,  '75,  ii,  122 ;  '76,  i,  349 ;  '77, 
359;  '79,605. 

William  Popp.    Reports,  '73,  822, 828. 
Estimates. 


•74,  ii,  k 
Financial  Statements* 

•73,  75.774;  '74.  i, 85,11,38;  '75,  i,  93, 11,  124;  '76,  i,  67,  349;  '77,  64,360;  '78,  71, 
511:  '79,  84,607.  ^ 

Oj^rations. 

1872^3.  Dredmng  by  contract,  '75,  774. 

1873-74.  Results  of  dredging  a  channel  50  feet  by  7  feet,  '74,  i,  85,  ii,  38. 

1874-75.  Removal  of  20,759  cubic  yards,  '75, 1, 92,  u,  123. 

187o-'76.  Removal  of  6.016  cubic  yards ;  piles  driven  to  mark  the  channel,  '76,  i,  349. 

1876-77.  Removal  of  5,003  cubic  yards,  '77,  64, 359. 

1877-'78-79.  Operations  suspended, '78,  71,510;  '79,84,607. 
Phsrsieal  Characteristies. 

Deaeiibed,  '73y  822,823,828;  '74, 1,85;  '77,  359,360;  '79,  606. 
Projects* 

By  Major  Craiffhlll,  1872,  for  dredging  channel  through  bar  at  mouth  of  creek  50  feet 
wide  by  8  feet  to  9  feet  deep,^73,  75, 774. 

By  8.  T.  Abert,  1879,  modified  to  channel  150  feet  by  9  feet,  '79,  606. 
Snrveys* 

1872.  Under  direction  of  Major  CraighUl,  '72,  74,  by  William  Popp.    Beports,  '73, 
822, 825, 828. 

1876.  Under  direction  of  8.  T.  Abert,  U.  8.  C.  E.,  '77,  359. 


urOON DAY  BOCK  (San  Francisco  Harbor).— Behoval  of. 

(See  also  Patrician,  wreck  of  the.) 

Appropriations. 

1874.  For  removal  of  wrecks  and  rooks  in  8an  fYancisoo  Harbor,  $25,000,  '75,  i,  123, 
ii,  716. 
Commerce. 

Noonday  Bock  dangerous  to  navigation,  '75,  ii,  716. 
Contracts. 
With  Edward  Moore,  to  remove  the  rock  to  a  depth  of  47  feet  for  $20,000,  '75,  ii, 

711  718. 
Abstracts  of  bids,  '75, 11, 712. 
Abstracts  of  contracts,  '75,  ii,  712. 
SSn^ineers. 
Chief  of  Eitqinebss. 

Beport,  '75,  i,  123. 
Engineers  in  Charge. 
Lieut.  Col.  B.  8.  Alexander,  1874,  '75, 11,716. 
Lieut.  CoL  C.  8.  8tewart,  1874.    Beports,  '75,  ii,  711, 715, 720, 722. 
Assistant. 
Lient.  J.  H.  Weeden.    Beports,  '75,  ii,  715, 721. 
Estimates. 

By  Lieut.  Col.  C.  8.  8tewart,  for  the  removal  of  Noonday  Bock,  $20,000,  '75,  ii,  716. 

For  survey  of  rocks  in  vicinity  of  Noonday  Bock,  |1,500,  '75,  ii,  722. 
By  Lieut.  J.  H.  Weeden,  for  survey  of  rooks  near  Noonday  Book,  $10,000,  '75,  ii,  723. 
Financial  Statements. 

'75,1,123,11,712. 
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uroONDAY  BOCK  (Saa  Fnuictoco  HaA*r)--Ooiiti]UMd. 

Operations. 

1875-76.  Noonday  Rock  removed  to  the  leqniied  depth  of  47  fldet  by  oontnct,'95^ 
ii,720.  I 

Physical  Cbaracterlstlcs* 

N(H)nday  Rock  a  submerged  peak,  '75,  ii,  716, 717. 
Projects. 

By  £dwaid  Moore,  for  the  removal  of  Noonday  Bock  by  placing  a  chain  aroond  tihe 
rock  at  the  required  depth,  and  to  suspend  therefrom  exploeivea  (nitro  glyoe- 
rine)  and  to  explode  simultaneously  by  electricity,  *75,  ii,  719, 720. 

Surveys. 

1B63.  Included  in  the  Coast  Survey,  *75,  ii,716. 

1874.  By  Lieut.  J.  H.  Weeden.    Report,  *75, 11,715,791. 


BrORFOUK,  TA.,  AND  NEVSE  RITER,  N.  €.,  TO  CAPE  FEAB 
RIVER,  N.  €•— Survey  for  Water  Commumicatiok  from  Norfolk,  Va., 
TO  THE  Atlantic  Ocean  South  of  Hatteras. 

Appropriations. 

1862.  |oO,000  appropriated  for  reopening  Old  Roanoke  Inlet,  '76,  i,  387. 
Coinnierce. 
Improvement  of  Core  Sound  Justifiable  as  early  as  1838,  '76,  i,  416.    Improvement 
of  Currituck  Sound  Justifiable,  '76,  1,  377.    Commercial  importance  and  advan- 
tages of  a  line  of  continuous  navigation  between  Florida  and  the  Northern 
Lakes,  '76,  i.  377,410,  412,  414. 
Statistics,  '76,  i,  417,  418,  424,  etseq. 
Defense. 
Proposed  improvement  of  Core  Sound,  connected  with  a  general  system  for  the  pro- 
tection of  the  coasting  trade  of  the  United  States,  '7^  i,  419. 
Eauriaeers. 
Chief  of  Engineers. 
Reports,  '76^  i,  69;  '78^  76;  '79,  94.    Chief  of  Topographical  Engineera,  in  1838, 
submitted  a  report  on  Core  Sound,  by  Lieutenant-Colonel  Kearney,  '76^  i,  416. 
Engineers  in  Charge. 
Lieut.  Col.  J.  Kearney,  1837,  Reports.  '76,  i  411,  (extract),  '76,  i,  416. 
Colonel  TumbuU,  Lieutenants  Woodbury  and  Whiting,  1866-^59,  in  ohaige  of 

reopening  Old  Roanoke  Inlet,  '76,  i,  387. 
S.  T.  Abert,  U.  S,  C.  E..  1875.    Report,  '76,  i,  376 
Capt.  C.  B.  Phillips,  1878.    Report,  '79,  714. 

A  A  A I  AT  A  WTA 

A.  K.  Michler,  1875.    Reports  (extracts),  '76,  i,  398,  403. 
J.  H.  Harrison  and  T.  S.  Flood,  1875,  '76,  i,  397. 
J.  B.  Shinn,  F,  W.  Frost,  and  W.  G.  Williamson,  1878,  '79,  716. 
Estimates.    (See  Plans.) 
Operations. 
Under  the  appropriation  of  1852  an  attempt  to  reopen  Old  Roanoake  Inlet  was 
made ;  subsequent  failure,  '76,  i,  387. 
Physical  Ciiaracteristies. 
General  character  of  sea-coast,  '76,  i,  378.    General  description  of  Sounds,  '76^  i, 
385-389,  398-400.    Of  rivers,  peat-bogs,  swamps,  and  soil,  '76.  i,  39^-397.    Of 
route  of  Kearney  survey,  '76,  i,  404,  405.    Contour  of  the  coast  of  the  CorolinaA, 
'76.  i,  379.    To  what  due,  '76,  i,  379.    Forces  modifying  contour,  '76,  i,  379, 
380.    Movements  of  sand,  '76.  i,  380-382.    History  of  changes  in  inlets,  '76, 1 
382-364,  419.    Geological  description  of  sea-coast,  '76,  i,  389,  392.    Tide&  near 
large  inlets,  '76,  i,  388  ;  along  Kearney  route,  '76,  i,  404,  405.    Abeenoe  ol  tidoB 
in  Core  Sound,  '76,  i,  398.    Bars  in  Core  Sound,  '76  i,  388,  398,  416.    Peculiar 
character  of  banks  of  the  Alligator  River,  '76,  i,  395.    Shoals  and  manhes  in 
Bogue  Sound,  '79,  i,  399.    Gradual  closing  of  inlets,  '76,  i,  416.    Character  of 
sounds  west  of  Beaufort,  '76,  i,  418.    Table  of  distances  and  draughts  from  Nor- 
folk, Va.,  to  Harbor  Island,  '76.  i,  398.    From  Norfolk,  Va.,  to  Wilmington,  N. 
C,  '76,  i,  401.    Memorandum  oi  distances,  '76,  i,  418. 

Plans. 

By  Lieut.  CoL  J.  Kearney,  1838,  for  a  channel  through  Core  Sound,  7  feet  deep  and 
80  yards  wide,  at  an  estimated  cost  of  |50,000;  2w  yards  wide  at  an  estimated 
cost  of  $300,000,  '76^  i,  416^  417. 
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NOBFOIiK,  TAm  AIVD  JVEUSE  BITER,  BT.  €.~Continaed. 

Plans — Continned. 
By  8.  T.  Ebert,  for  »  canal  from  Clubfoot  Creek  to  Harlow  Creek,  40  feet  in  width, 
aB  a  snbBtitate  for  the  improvement  cf  Core  8onnd,  at  an  estimated  cost  of 
$411y000,  '76,  i,  397.  For  a  channel  40  feet  in  width  and  8  feet  deep  through 
Core  ana  Bo^e  Sounds,  and  a  canal  from  Hewlet's  Creek  to  Cape  Fear  Riyer. 
at  a  total  estimated  cost  of  13,685,517.82,  '76,  i,  402.  For  a  throueh-cut  canal 
at  tide  level,  40  feet  wide  at  the  bottom  and  8  feet  deep,  from  the  iHense  to  Cape 
Fear  Rivers,  at  an  estimated  cost  of  $7,642  204.79,  '76,  i,  405,  406.  For  a  canal, 
with  summit  level,  fed  by  steam-pumps,  and  with  6  locks,  from  the  Neuse  to 
the  Cape  Fear  Rivers,  at  an  estimated  cost  of  |3,'909,455,  '76,  i,  406,  407,  408.' 

Private,  State,  and  €orp»orate  HFork* 

1770.  Company  formed  by  Josiah  Collins,  for  the  purpose  of  draining  Scuppemong 
Lake ;  |30,000  expended  in  making  a  cut  to  Scuppemong  River,  '76,  i,  3d5. 

1820.  Plan  proposed  by  Hamilton  Fulton,  for  the  construction  of  a  canal  between 
Clubfoot  and  Harlow  Creeks,  with  a  width  on  the  bottom  of  14  feet,  and  depth 
of  4  feet ;  snbsequentl;^^  constructed  by  the  State,  '76,  i,  397. 

1838.  State  of  North  Carolina  made  appropriations  for  the  drainage  of  Mattamua- 
keet  Lake,  by  cutting  a  canal  from  it  to  Wysocking  Bay,  '76, 1,  394. 

1840.  An  examination  by  Walter  Gwynn  and  C.  B.  Shaw  (as  ordered  by  the  State), 
who  devised  a  system  of  canals  and  ditches  leading  south  into  Pungo  River ; 
1200,000  expended  by  the  State  in  these  operations,  '76,  i,  395.  Correspondence 
relating  to  the  Chesapeake  and  Albemarle  Canal,  '76,  i,  423, 424. 

Projects. 

By  Lieutenant  Woodbury,  1852,  for  reopening  Old  Roanoke  Inlet,  and  for  which 
Congress  made  an  appropriation,  '7^  i,  387. 

Secretary  of  UFar. 

1838.  Letter  to  the  Hon.  C.  Shepard,  transmitting  a  report  from  the  Chief  of  Topo- 
graphical Engineers,  '76,  i,  416. 

Snrveys. 

1837.  By  Lieutenant-Colonel  J.  Kearney,  from  the  southern  debouch6  of  the  Dis- 
mal Swamp  Can^down  the  Pasquotank  River,  through  Croatan,  Pamlico,  and 
other  sounds,  to  Winyaw  Bay,  S.  C,  '76,  i,  398.    Report,  '76,  i,  411. 

1866.  Survey  of  Core  Sound  included  in  Coast  Survey,  '76,  i,  396. 

1875.  By  A.  K.  Michler,  reports :  on  **  Survey  of  coast  line  from  the  head  of  Core 
Sound  to  Wilmington,  N.  C,"  '76,  i,  398.  On  "  Survey  of  *  The  Kearney 
Route'" '76, 1,403. 

1878-'9.  Under  the  direction  of  Capt.  C.  B.  Phillips,  a  survey  for  an  interior  water 
communication  between  Norfolk,  Ya.,  and  tne  Atlantic  Ocean,  south  of  Hat- 
teras.    Report  of  progress,  '79,  714. 

Maps. 

Of  proposed  canal  routes,  '76^  i,  410. 


NOBFOIiK  HARBOR9  TA«— IMPR0VEME19T  or. 

Appropriations. 

It^a $35, 000, '77,  65,  363. 

1878 50,000,  '78^73,517. 

1879 75, 000, '79,  89,  675. 

Total  to  1879 flCO,  000,  '79, 675. 

Commerce. 

STAII8TIC8,  '79.  721 ;  '75,  ii,  150;  '77,  364 ;  '78^  516;  '79,  678. 
CoDtracts. 

187€M77.  Sidney  F.  Shelboume,  dredging,  at  9i  cents  per  cubic  yard,  '77,  363. 

1878.  F.  B.  Colton,  dredging,  at  7.7  cente  per  cubic  yuxl,  '79,  676. 

Abstracts  of  bids,  '77,  SSS ;  '79,  676. 
CSni^neers. 

Chief  or  Engineers. 

Reports,  '71,  76 ;  '72,  71 ;  '75,  i,  95 ;  '77,  65 ;  '78,  73 ;  '79,  88. 

BOAlU>  OF  £NQmEER8. 

United  States  Advisory  Board  to  the  Harbor  Commissioners  of  Norfolk  and  Ports- 
mouth, recommended  dredging  the  'outer  bar  and  the  bar  opposite  the  mouth 
of  Western  Branch,  to  depth  of  25  feet,  and  width  of  500  feet,  '78^  517-519. 
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Enfflneers— ContiDnecL 
Engineers  in  Chaboe. 
Mai.  William  P.  Craighill,  1871,    Report,  '72,  715,  717. 
S.  T.  Abert,  1874-78.    Keporte,  '75,  ii,  146 ;  '77.  363;  '78.  515. 
Capt.  Charlee  B.  PhiUipB,  1878-'—.    Report,  '79.  673. 
Assistants 
Capt.  Charles  B.  PhiUips.    Report,  '72, 720. 
J.  E.  Weyas,  '72,  716,  720. 
Gilbert  Thompson,  '72,  716,  720. 
Mr.  Elliott,  '75,  ii,  146. 
Mr.  Michler,  '75,  ii,  146. 
George  H.  Elliott.    Report,  '79,  077. 
Estimates.    (See  Plans.^ 
By  Capt.  Charles  B.  Phillips,  in  1879,  for  oompletion  of  existing  projeoty  f818,000, 
•79,  675. 
Financial  Statements. 

•77,  65,  364  ;  '78,  73,  517 ;  '79,  89,  675. 
Operations. 

History  of,  79,  678. 

1877.  284,896  oubio  yards  dredged  by  oontract,  '78,  515. 
1878-79.  302,490  oubio  yards  dredged  by  contract,  '79,  88,  674,  677. 
Physical  Characteristics. 

Described,  '72,  717,  722;  '75,  ii,  146-149;  '78,  517. 
Plans. 
By  Major  Craighill,  1872,  for  improving  approaches  firom  the  sea  |30,000,  '72,  72, 

717.  718. 
By  S.  T.  Abert,  1875,  3  plans  for  dredging  main  channel  and  between  the  chaimd 

and  the  wharves;  estimated  cost  for  1st,  |95,095:  2d,  (86,790;  3d,  $39,600;  '75, 

u,  148. 
By  United  States  advisory  board,  1878,  for  channel  500  feet  wide  by  25  feet  deep, 

700,000  cubic  yards,  '78,  518,  519. 
By  S.  T.  Abert,  1878,  for  channel  500  feet  wide,  25  feet  deep,  $317,955,  '78,  73,  516. 
Projects.    (See  also  Plans.) 
By  United  States  advisory  board,  1878,  for  dredging  channel  500  feet  by  25  feet 

through  outer  bar  opposite  and  above  Sewall's  Point,  and  opposite  the  montJi 

of  the  West  Branch,  '78,  73,  518 ;  '79,  673. 
Snnreys. 
1871.  Under  direction  of  Major  CraighiU,  by  Capit.  Charles  B.  PhiUips,  J.  E.  Weysa, 

and  Gilbert  Thompson.    Report,  '72,  716,  717,  720. 
1874.  Under  direction  of  S.  T.  Abert,  by  Mr.  Elliott  and  Mr.  Michler.    Report,  '75, 

u,  146. 
Map. 
Map  of  the  harbor,  '79,  674. 


UrOBTHEAST  BIT£R,  HID.— Ibtpbovembnt  of. 
Appropriations. 

1872.  $10,000,  '72,  67,  679. 

Commerce. 

Statistics,  '73,  759. 
Contracts. 

1872.  Moms  and  Cummings,  dredging,  '73,  71,  759. 
Abstract  of  bids,  '73,  759. 
Ennrineers. 
Chibf  of  Engineers. 

Reports,  '72.  ^,  71 ;  '73,  71 ;  '74,  i,  79;  '75,  i,  84;  '76,  i,  62;  '79,  81. 
Engineer  in  Charge. 
Maj.  WilUam  P.  CraighiU,  1872-76.    Reports,  '72,  679,  700;  '73,  769;  '7i  ii,  Mj 
'75,  ii,  61 ;  '76,  i,  281. 
Assistant, 
N.  H.  Hutt^n.    Report,  '72,  701. 
estimates.    (See  Projects.) 
Financial  Statements. 
'72,  67,679;  '73,  71,750;  '74,  i,79,ii,15. 
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IVOBTHEAST  RI¥£R,  MD.— Continued. 

Operations. 

187)^-^3.  Dredginff  channel  under  oontract  60  feet  by  5  feet  from  the  5-foot  carve  in 
the  river  to  wnarf  at  Northeast,  and  a  basin  120  feet  by  ISiO  feet  in  front  of  the 
wharf;  also  a  channel  25  feet  by  3 feet  to  Alexander's  Mill,  '73,  71, 759. 
1873-'74~'75.  Operations  suspended,  '74,  i,  79,  ii,  15 ;  '75,  i,  84,  ii,  61. 
Piiyslcal  Characteristics. 

Described,  '72,  701 ;  '74,  i,  79,  ii,  15. 
Projects. 
By  N.  U.  Button,  1872,  and  adopted  by  Migor  Craighill,  for  dredging  channel  through 
shoal  below  the  village  of  Northeast:  estimated  cost, |10, 000, '72,  67,679,701:  - 
'74,  i,79. 
Surveys. 
1872.  Under  direction  of  Major  Craighill :  examination  by  N.  H.  Button.    Beports, 

'72  679  700  701. 
1F79.  Under  direoUon  of  Mi^or  Craighill,  '79,  81. 


NORTH  FORK,  KIT.— <See  Esntuckt  Bivbb.) 


NORTH  LANDING  RITER,  TA.— Impboyembxt  of. 

Approprlatioii. 

1679,  $25,000,  '79,  90. 

Commerce. 

Importance  of  North  Landing  Biver,  '79,  686, 687, 692, 693. 
Statistics,  '79,  684, 685, 691, 692, 693. 
Engineers. 
CHiBr  OF  Ekoinbkrs. 

Eeporta,  '78, 76 ;  '79,  90, 95. 
Engineer  in  Chasgb. 

Capt.  C.  B.  Phillips,  1878-^—,  '78,  7a    Beport,  '79,  683. 
Ajbsistants. 
J.  B.  Shinn,  1878-^9,  '79,  686.    Beport,  '79,  687. 
F.  W.  Frost,  C.  P.  E.  Burgwyn,  and  B.  U.  Goode,  1878-79,  '79,  686. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•79,90,684. 
Physical  Characteristics. 
General,  '79,  686, 689.    Obstructions,  sand-bars,  abmpt  bends,  and  submerged  logs 
and  stnmps,  '79,  687, 689.    Cnt-o£b,  '79,  690. 
Projects. 
By  Captain  Phillips,  for  removal  of  sunken  logs  and  stnmps ;  for  dredging  channel 
to  a  width  of  80  feet  and  depth  of  9  feet  at  mean  low-water ;  also  for  straight- 
ening the  channel,  at  a  total  estimated  cost  of  (115^061.76,  '79,  90, 687, 690, 691. 
Surveys. 
187&^79.  By  J.  B.  Shinn  and  F.  W.  Frost.    Beport,  '79,  686. 


JiOWtWAMAL  HABBORy  COlOr.— Improvement  or. 

Appropriations. 

1®9  (survey) $80,    Act  of  March  3. 

1872 10, 000, '72,  84. 

1873 10, 000, '73,  92. 

1874 10, 000, '74,  i,  103. 

1875 7, 000, '75,  i,  105. 

1878 6,000,  '78,  54. 

1879 10, 000, '79,  59. 

Total  to  1879 |53, 080. 

List  of  appropriations,  '76^  i,231;  '77,  219;  '78»  409,*  '79,  364. 
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NOBHTAIiK  HABBOB,  CONM .-Contmiud. 

Conunerce. 

Commercial  advantages  of  Norwalk,  '72,  902. 

Statistics, '72.  901,  ei  seq.;  »73,  1026;  '74,  ii,  269;  »76»  i,231;  '77,  219;  '78,  409; 
'79,  364. 
Contracts. 


Year. 


1872 
1878 
1874 
1875 
1878 


Contnot  with— 


G.  H.  Ferrig 

E.  B.  Seirard 

E.R.  Seward* 

H.  N.  &  A.  J.  Beardaley. 
J.  M.  Seward 


For— 


Dredging 

...do 

...do 

...do 

...do 


Work  done. 


OM.  yd*. 
85,175 
19,885 
88,715 

26,080 


Piioe. 


Omti. 

24 
45 
23 
18» 
40  and  14 


Beferanoea. 


'72,  901 ;  ^73, 1025. 
'73,1028;  '74,  ii,^ 


'75,  ii,  202;  '76,  i,  8S1. 
'75,  ii,283;  '76,1,  SL 
TP,  863. 


*  Contract  extended,  '76,  i,  231. 

Abetracts  of  bids,  '72,  901 ;  '73, 1026 ;  '75,  U,  26 ;  '79,  363. 
Eiii^neers, 

Chief  of  Enginsers. 
Eeports,'71,  87;  '72,  84;  '73,  92;  '74,  i,102;  '75,  i,l05;  '76,  i,53;  '77,  48;  '78; 
54 ;  '79,  59. 
Engineers  in  Charge. 
M^.  G.  K.  Warren,  lWl-75.    Reports, '72,  900;  '73,  1025;  '74,  u,268, 
Maj.  J.  W.  Barlow,  1875-'—.    Reports.  '75,  ii.  262 :  '76^  i,  231 ;  '77,  219 ;  '78,  408 ; 
•79,  363. 

A  RSISTAN  T8. 

J.  H.  Dager,  1871,  '72,  901.    Report,  '72,  902. 
Li.  S.  Chase  1871  '72  903 

W.  W.  Starr, jr.,  1872^75.'  Reports, '73,  1026;  '74,  ii,260;  '75,  ii,264. 
Kstlmates.    (iSee  Projects.) 
Financial  Statements. 
•72,  84;  '73,  92, 1026 ;  '74,  i,  103,  ii.  269;  '75,  i,  105,  ii,  264;  '76»  i,  53,  232;  '77,  48, 
219 ;  '78,  54, 409 ;  '79,  60, 366. 
Legislation. 
Incorporation  of  the  Norwalk  Harbor  Improvement  Company  by  the  general  aaaem- 
bly  of  the  State  of  Connectiont,  '72,  904. 
Operations. 


Year. 


187^*78 
1873-74 
l874-'75 
1875-'7« 
1876-' 77 
1877-'78 
1878-'7» 


Dredging. 


Oub.ydM. 
35, 175 
19,895 
20,730 
60,429 


26^080 


Remarka. 


No  operationa 
No  operationa 


•73, 1025w 
>74,  ii,  289. 
'75,  ii,  264. 
•76,  i,  231. 
'77,  219. 
'78,406. 
'79,364. 


History  of  operations,  '79,  364. 
Piiysical  Characteristics. 

Character  of  river  bed,  '72,  901, 902.    Tides,  '72,  902. 
Projects. 
By  Mig.  G.  E.  Warren,  for  dredging  and  the  removal  of  bowlders  to  give  a  channel 

100  feet  in  width  and  6  feet  in  depth,  at  an  estimated  cost  of  |35,000,  '72,  902. 
By  Maj.  J.  W.  Barlow,  for  additional  dredging,  $30,000, '76»  i,231. 
Surveys. 
1871.  By  J.  H.  Dager.    Report,  '72,  902. 
Maps. 
Map  of  the  harbor,  '79,  364. 


NOTTOlTAir  BIT£B,  TA.~S17RVET  of. 

Commerce. 

Justification  of  proposed  improvement,  '79,  721.    Obstructions  at  the  month  of  the 

river  placed  there  by  the  Confederates,  '79,  720. 
Statistics, '79,  722,723. 
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MOTTOHTAT  BITEB,  TA.--Continn6d. 

Engineers* 

Chief  of  Enginbbbs. 

ReportB,  '78,  76 ;  '79,  95. 
Engineer  in  Charge. 

Capt.  C.  B.  PhiUips,  1878-^—,  '78,  76.    Report,  '79,  719. 

A  oaf  AT  AIYTfil 

W.  G.  WiUiamaon,  1878-79,  '79,  719.    Report,  '79,  720. 

HeaBTs.  Moncore  and  Blow,  1878-'79,  '79,  719. 
Estimates.    ( See  Plans. ) 
Physical  CiiaracterisUcs. 

General,  '79,  719, 720, 721.    Products  of  the  country,  '79,  721. 

Plans.  . 

By  W.  G.  Williamson,  for  the  removal  of  snags,  leaning  trees,  and  confederate  ob- 
structions ;  also  for  the  construction  of  low  brush  and  stake  dams  at  an  esti- 
mated cost  of,  originally,  |6,708,  subsequently  increased  to  |9,000,  '79, 720, 722. 

Survey. 

1878-79.  By  W.  G.  Williamson.    Report,  '79,  720. 


NOXUBEi:  BITEB,  HEISS.— Survey  ordered  by  act  of  March  3,  1879,  '79, 106. 


OAKIiAIf ]>  H4BBOB,  San  Francisco  Bay,  CAL.— Improvement  of. 

Appropriations. 

1874 $100, 000, '75,  i,  122. 

1875 100,000,  '75,  i,  122. 

1876 75,000,  '76.11,615. 

1878 80,000, '78,  135. 

1879 60,000,  '79,  178,  1744. 

Total  to  1879 $415, 000. 

Statement  of  appropriations,  '79, 1741. 
Commerce. 

Benefits  of  the  improvement  to,  '74,  ii,  382.  Increase  of  commerce,  '76,  ii,  612, 613 ; 
'77,  986 ;  '78,  134,  1284,  1285,  1288. 

Statistics,  '74,  li,  384;  '75,  ii,  690;  '76,  ii,  615;  '77,  987,  988;  '78,  1289;  '79,  1743. 
Contracts. 

1874.  Daniel  Sweeney,  stone,  98i  cents  per  ton.  '75,  ii,  689,  691.  Failed  to  fulfil 
contract,  '75,  ii,  689. — 1875.  Agreement  made  with  H.  F.  Williams  to  furnish 
stone  at  $1.19  per  ton,  '75,  ii,  690.— 1876.  R.  P.  Kelly,  stone,  $1.19  per  ton,  '76» 
11,  612.  R.  P.  Kelly,  removal  of  old  cribs,  '76,  ii,  612.  John  A.  Ball,  dredgring, 
at  24  cents  per  cubic  yard,  '76,  ii,  612.  Annulled,  '77,  985.— 1877.  Western 
Development  Company,  dredging,  at  35  cents  per  cubic  yard,  '77,  985,  986. 
Tilford  and  Terkelson,  stone,  at  $1.19  per  ton,  '77,  986. 

Abstracts  of  bids,  '75,  ii,  691 ;  '77,  988. 
Enirineers. 

Chief  op  Engineers. 
Reports,  '74,  i,  119 ;  '75,  i,  121 ;  '76»  i,  112;  '77,  119;  '78,  134 ;  '79,  177. 

Board  or  Engineers. 
Convened  at  San  Francisco  March  24,  1873,  for  the  purpose  of  making  an  exam- 
ination of  San  Antonio  Creek^  Cal.  (Oakland  H!arbor),  recommend,  (1)  con- 
struction of  two  submerged  training  walls,  with  dredged  channel  between,  es- 
timated cost,  $479,094 ;  (2)  excavation  of  a  canal  between  San  Antonio  estu- 
ary and  San  Leandro  Bayj  (3)  construction  of  a  dam  at  the  mouth  of  San 
Leandro  Bay :  (4)  excavation  of  a  tidal  basin.  Report,  '74,  ii,  '^8.  Esti- 
mated cost  of  items  2,  3,  and  4,  $1,335,435.20,  '74,  ii,  383.  (Lieut.  Cols.  C.  S. 
Stewart  and  B.  S.  Alexander,  and  Maj.  G.  H.  Mendell.) 

Ekoikeer  in  Charge. 
M^j.  G.  H.  Mendell,  1875-'—.    Reports,  '75,  ii,  689;  '76,  ii,  611;  '77,  985;  '78, 
1283;  '79,  1741. 

Aaatstam^f 

L.  J.  Leconte,  '76,  ii,  614.  Reports,  '78,  1287 ;  '79,  1744. 
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OABXAND  HABBOB  (SsM  FrsMciMO  Bay),  CAJL.— Coatinued. 

Estimates. 

By  Board  of  EuglneeTS,  for  two  training  wallfl,  $479,0d4 ;  for  canal,  dam,  and  tidtl 
basin,  $1,335,435.20,  '74,  ii,  383. 
Financial  Statements* 

'75,  i,  122,  ii,  690;  '76,  i,  113,  ii,  615;  '77,  120;  '7B,  135,  1287;  '79,  178, 1744. 
Operations. 


Fiaoal  Yeftr. 


lOTJ^'Te  . 
1876-'77  . 
1877-78  . 
187&-7»» 


Tninlng  walls. 


ITorth. 


Linear  feet. 


9,400 


540 


Sonih. 


Linear  feet. 


10,807 
400 
900 


Stone. 


TottB. 


94,496 

2,836 

25,162 


Dredging. 


Cabio  yard*. 


12,451 

196,465 

13,420 


'TC,  i,  122.  ii,  611 

'77,866. 

>78,  134,  1285, 1288. 

'79,  177,  1742. 


*Ko  operations  on  aooonnt  of  restriction  in  appropriations. 

Pliysieal  Ciiaracteiistics. 

General,  of  Oakland  Harbor,  '74,  ii,  380. 
Piivate  and  Corporate  Wori&. 

By  the  city  of  Oakland,  two  lines  of  cribs,  each  five  or  six  hundred  feet  long,  snd 
filled  with  stone.    Subsequently  partially  removed  to  make  place  for  jetties, 
'76,  ii,  612. 
)ProJects« 

By  Board  of  Engineers,  for,  Ist,  the  construction  of  two  training  waUs ;  2d,  a  canal 
between  San  Antonia  estuary  and  San  Leandro  Bay ;  3d,  a  dam  at  mouth  of 
San  Leandro  Bay;   4th,    the  excavation  of  a  tidal  basin,  estimated  cost, 
$1,814,529.20,  '74,  U,  382,  383. 
Surveys. 

1874.  Survey  of  entrance  to  San  Leandro  Bay,  and  a  line  for  a  tidal  canal,  '74, 
ii  378 

1878.  'By  Assistant  L.  J.  Leconte,  '78,  1287,  1288.  [£.  A.  C] 


OAK  OBCHABB  HABBOB,  N.  T.—Impbovsscbnt  or. 
Appropriations. 

1836 15,000 

loo7  >•>«••••    «•»•>•»>«  O,  UUU 

1838 5,000  >'66,iii„  30. 

1844 5,000 

1852 10,500 

1867 87, 000, '67,  32. 

1870 8,000,  '70,62. 

1871 10,000,  '71,50. 

1872 2,500,  '72,46.- 

1873 10,000,  '73,47. 

1874 10,000,  '74,  i,  54. 

1875 10,000,  '75,  i,  58. 

1876 2,000, '76,  i,  110. 

1878 2,000,  '78,  132. 

1879 1,000,  '79,  175. 

Total  to  1879 |173, 000. 

Commerce. 

Justification  of  improvement,  1st,  as  a  harbor  of  refhge,  '66,  iii,  30,  iv,  160;  '68, 

249 ;  2d,  as  a  commercial  point,  '67.  241. 
Statistics. 
'66,  iu.  30,  iv,  161 ;  '69,   180 ;  '70,  202 ;  '71,  225 ;  '72,  251 ;  '73,  358 ;  '74,  i,  246;  '75, 

i,  329 ;  '76,  ii,  579 ;  '77,  978 ;  '78,  1273  ;.'79,  1727. 


HIVEES  AKD  HABB0B8 
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OAK  ORCHARD  HARROR,  IV.  ir.-Continaed. 


Contracts. 


Year. 


ContraGt  with — 


1 


1867 
1807 
1887 
1867 
1869 
1871 
1871 
1872 
1874 
1875 


Hanineton  &  Moore. 

A.  A.  Sodge* 

Thomas  Paraons 

Edward  Allen 

James  Caldwell  * 

H.  J.  Mowry 

£.  H.French 

B.  H.  l^rench 

O.  J.  Jennln^ 

Case  &  Jennings 


Contract  for— 


Materials 

Materials  and  lalxnr 

Materials 

Dredging,  at  20  cents 

Materlau 

do 

Dredging,  at  17}  cents 

Dredging,  at  75  cents 

Book  excavation 

Bock  excavation  and  dredging 


Beference. 


'67,  246. 
'67,  246. 
'67,  246. 
'67,  256. 
'69, 180. 
'71,  226. 
'71,  226. 
'72,  252, 
'75,  i,8M. 
'75,  i,  329. 


*  Contracts  canceled,  '6D,  179 ;  '70, 201. 

Abstract  of  bidB,  '67,  247 ;  '71,  226,  227  (aU  rejected) ;  '72,  252 ;   '73,  358  (aU  re- 
jected) :  '75,  i.  330. 
Abstracts  of  contracts,  '67,  246 ;  '69,  180 ;  '71,  227 ;  '72,  252 ;  '73,  358 ;  '75,  i,  330. 
Rocnments  (not  published  in  reports). 
S.  Doc.  16.  34tn  Cong.,  3d  Sess.    Keport  of  Lieutenant-Colonel  Graham,  1856.    S. 
Doc.  42,  35th  Coog.,  1st  Sess.,  p.  136. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  7,  ii,  41,  iii,  16,  30;  '67,  32;  '68,  44;  69,  40;  '70,  52;  '71,  50; 
'72,  46;  '73,  47;  '74,  i,  53;  '75,  i,  58;  '76,  i,  110;  '77,  117;  '78,  132;  '79,  175. 
Board  of  Engineers. 
1857.  Referred  to,  as  devising  plan  and  making  an  estimate  for  the  improvement 
of  the  harbor.    S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  127. 
Rngineers  in  Charge. 
Mi\j.  W.  TumbnlL  1653,  '74,  i,  243. 

Lieat.  Col.  J.  D.  Graham,  1856.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  127. 
Capt.  J.  A.  Tardy,  1866-'e7,  '66,  u,  41.    Report,  '66,  iv,  159. 
Lieut.  CoL  C.  E.  Blunt,  1867-^69.    Reports,  '67,  241,  246,  247 ;  '68,  249. 
M^.  M.  D.  MoAlester,  1869,  '69,  170. 
Capt.  F.  Harwood,  1869,  '69,  170. 

Mai.  N.  Bowen.  1869-71,  '69,  170.    Reports,  '69,  179;  '70,  201. 
M^.  John  M.  Wilson,  1871-'75.    Reports,  '71,  224;  72,  250;  '73,  358;  '74,  i,  243; 

'75,  i,  328. 
Maj.  Walter  McFarland,  1875-'—.    Reports,  '76^  ii,  579;  '77,  977 ;  '78^  1272 ;  '79i 
1727. 
Assistants. 
W.  S.  Malcolm,  captain  United  States  steam  dredge  on  Lake  Ontario,  1857.    S. 

Doc.  42,  35th  Cong.,  1st  Seas.,  p.  128,  &c. 
W.  P.  Judson,  1870,  '69,  213. 
James  S.  Lawrence,  1873-74,  '74,  i,  245. 
Estimates*    (See  also  Projects.) 

By  Maj.  Walter  McFarland,  for  occasional  dredging  and  repairs,  |1,000,  '79, 1727. 
Financial  Statements. 
'68,  45,  249;  '69,  40,  180;  '70,  52,  202;  '71,  50,  225;  '72,  46,  250;  '73,  47,  358;  '74, 
i,  53,  246;  '75.  i,  58,  329;  '76^  i,  110,  ii,  579;  '77,  117,  978;  '78^  132,  127af;  '79, 
176,  1727. 

Operations. 


Channel  pien. 

ExoavatioB. 

Beferanoes. 

Tear. 

East 

Weat 

Book. 

Dredging. 

1836 

L,/L 

i./t 

Oub.yds. 

Oub.ydi. 

650  feet  west  breakwater  built. . . 
100  feet  east  breakwater  built. . . . 

'74,  i,  243. 

1838 

800 
425 

800 
210 
280 

'74,1,243:  ^d,  11 580. 

1844     ... 

»74,  i,  243. 

1893     --. 

RoDaiTs  to  west  vier 

'74,  i,  S43. 

1897  .... 

11,116 

Condition  of  Diers - 

8.  D*o.  42, 35th  Cong., 
1st  Sess.,  pagesl27 
129. 

'66,  ill  10,  iv  150. 

1806 

Condition  of  niers 

1868- '60. 

800 

Channel  dredged  {  repairs 

'69,  40,  179. 

OAK  OBCHABD  HARBOB*  N.  T.— ConUnncd. 

OperatlOlU— CoDtinaed . 


YB4r. 

CT-mMlpler.. 

E^^ti™. 

Bemnka. 

Eut. 

WeA 

B«k. 

Dwdglng. 

IS«B-TO. 

L.ft. 
ISO 

110 

180 

120 

Ou*.vd.. 

72. 8» 

■70,  SI  an. 

10,011 

S,M3 

lolooo 

30O 

Amount  of  work  done  from  1H36,  '76,  ii,  5»1,  58:t. 
Abatractaof  mat^riftls,  '75,  i,  328;  '78,  1273;  '79,  1727. 
History  of  operatioDS,  '74,  i,  243;  '76,  ii,  579. 
Phrslcal  Characteristics. 
Character  of  bottom  of  harbor,  '72,  2&0,  361.    Oeueral  dewriptioii  of  Oak  Occhud 
Creek,  '74,  i,  243. 


By  Hajor  McFarland,  for  occaaionol  dredging  and  repain,  '79, 1737. 
Private  and  Corporate  Work. 

|1,OUO  raised  and  expended  by  tlie  citizens  of  Oak  Orchard,  for  dredging  the  har- 
bor, under  the  direction  of  govenunent  officials,  8.  Doc  43,  35th  Cong.,  lit 
Seal.,  pp.  127,  131 ;  '74,  i,  244. 
Projects. 

To  contract  the  entrance  of  the  harbor,  1B38,  by  the  conatmotion  of  breakuraten, 
approaching  each  other,  leaving  an  opening  of  SOO  feet ;  and  then  U>  define  the 
cnanne]  by  parallel  piers  extending  from  the  enter  ends  of  Uie  bieakwaten 
into  the  lake,  '74,  i,24;l. 

Bf  Board  of  Engineers,  1857,  for  dredging  tlie  channel  to  a  depth  of  12  feet,  and 
for  the  extension  of  the  piers  to  15 -foot  curve,  at  an  estimated  cost  of  (51,761.911:. 

By  Lieutenant -Colonel  Qrahom,  for  repoirB,  to  cost  t9,73(;.65,  S.  Doo.  42,  35th  Cong., 
iBt  SesB.,  pp.  137,  1J6,  137. 

By  Huor  Wilson,  for  dredging  channel  and  for  repairing  pien,  at  an  estimated  cost 
of  130,000,  '72,  251. 

By  Captain  Tardy,  for  pier  extension,  dredKing,  and  repairs,  at  an  estimated  cost 
of  «86,5e7.66,  '66,  iv,  160. 

luoreosed  |50,000  by_  M^or  Bowen,  for  completion,  '69,  40.     Correspondence  rela- 
tive to  the  improvements,  S.  Doc.  42,  35th  Cong.,  1st  Seas.,  pp.  Wi,  et  »tq. 
Sarveys. 

1830.  Mentioned,  '74,  i,  243. 

1866.  Under  the  direction  of  Capt.  J.  A.  Tardy,  '66^  iv,  159. 

1870-72.  By  W.  A.  Judson,  '70.  213.    Eeport,  '72,  251. 

Haps. 
Of  Oak  Orchard  Creek,  '76,  »,  579. 
Of  the  harbor,  Jnne  30,  1679,  '79,  1727. 


OB£T*8   BETEB«  TEITN.— (See  Canbt's  Fork  and  Obby'b  Bivkb.) 


OCCOCtCAN  BITEB,  TA.-Iuprovshekt  or. 
Ap  propriatioQS. 

ra73 15,000,  '73,74,78,768. 

1874 5,000,  ■74,  i,  »4,  ii,  29. 

1875 5,000,  '75.1,92,11,  121;  '76,1,347. 

1W8 10,000,  '78,71,509. 

Bnminary  of  appropriations,  '79,  603. 
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0€€0<|VA]V  BITSSB,  TA.-€ontiiin6d. 

Commerce. 

Statistics,  '73,  769,  821,  824;  '77.  358;  '78,  509;  '79,  603. 
Contracts. 

1873. 


aoio  yara 
Abstracts  orbids,  '73,  768";  '75,  ii,  120;  '76,  i,  347 ;  '79,  602. 
Engineers. 
Chikf  of  £nginkbrs. 
Beports,  '72,  74,  '73,  74,  77;  '74,  i,  83;  '75,  i,  92;  '76,  i,  66;  '77,  64;  '78,  71; 
'79,  83. 
Enginsers  in  Charge. 
Mai.  William  P.  Craighill,  187^-^4,  '72,  74.    Beports,  '73, 768, 819, 825;  '74,  ii,  29. 
8.  T,  Abert,  U.  S.  C.  E.,  1W4-^— ,  '75,  ii,  110.    Beports,  '75,  ii,  120;  '76,  i,  :J47; 
'77,  358;  '78,  509;  '79,  601. 

William  Popp.    Beports,  '73,  820,  825. 
Estimates. 

By  William  Popp,  1872,  for  dredgmg  channel  tbrongh  the  flats  called  ''  Upper  Mnd," 
'<  Lower  Mud,"  and  ''  Sand  Bar,"  100  feet  by  5  feet,  |18,000 ;  for  channel  100  feet 
by  4  feet,  $10,000,  '73,  820,  821 ;  revised,  after  final  survey,  to  channel  100  feet 
by  5  feet,  $15,000;  channel  75  feet  by  5  feet,  $13,000,  '73,  8^,  826. 

By  Mr.  Abert,  1875,  additional  for  construction  of  dike  midway  between  the  bridge 
and  Occoquan,  $5,000,  '76,  i,  67,  347 ;  in  1877,  to  complete  existing  project, 
$10,000,  '77,  359. 

Financial  Statements. 

'73,  74,  768;  '74,  i,  84,  ii,  29;  '75,  i,  92,  ii,  121;  '76»  i,  67,  348;  '77,  64,  359;  '78, 
71,  510;  '79,  84,  603, 

Operations. 

History  of  operations,  '79,  602. 

1872-*73.  Dredging  bv  contract,  '73,  74,  768. 

187a-'74.  Dredging  channel,  50  feet  by  5  feet,  '74,  i,  84,  ii,  29. 

1874-'75.  Dredging  by  contract  through  the  **  Upper  Mud,"  making  channel  60  feet 

by  5  feet,  '75,  i,  te,  ii,  120. 
1875-76.  Channel  excavated  through  bar  between  railroad  bridge  and  Occoquan,  80 

feet  by  5  feet,  and  channel  at  mouth  of  river  partially  redr^ged,  '76,  i,  66, 347. 
1876-77-^78,  Operations  suspended,  '77,  64,  358;  '78^  71. 
1878-^9.  Channel  5  feet  to  6  feet  in  depth  redredged  through  bar  at  mouth  of  river 

between  Taylor's  Point  and  Sand  Point,  and  widened  to  100  feet.    Bemoval  of 

bar  near  Occoquan,  by  dredging,  '79,  83, 602, 603. 
PliTSical  Cliaracteristics. 

Described,  '73,  820,  826 ;  '74,  ii,  29 ;  '76^  i,  347. 
Plans.    (See  Estimates.) 
Private  and  Corporate  UTorlL. 
A  cut  dredged,  1871,  by  the  citizens,  costing  about  $600,  '73,  820,  825,  826;  '75,  ii, 

120. 

Projects. 

By  Major  Craighill,  1873,  for  dredging  channel  100  feet  by  5  feet,  through  the  flats 
called  "  Lower Mud,^'  "Upper  Mud,"  and  "Sand  Bar,''  '73,  820,  825;  for  dredg- 
ing a  channel  through  the  "  Lower  Mud,"  50  feet  by  5  feet,  '73,  768. 

By  Mr.  Abert,  1875,  for  a  dike  at  the  bar  below  Occoquan,  '73,  347. 
SuweY 

1872.  Under  direction  of  Migor  Craighill,  by  William  Popp.  Beports,  '73,  819, 820, 
825. 


OCKLOCKOlVEi:  BITEB.  FLA.— ExAMiNiiTiON  of. 

Appropriations. 

1«33.  $5,000  for  improvement.    Act  of  March  2d. 
Commerce. 

Improvement  not  justifiable,  '75,  ii,  48. 

*  Contract  umaUed  for  trimsfeniiig  contract,  and  the  bondsmen  directed  to  complete  the  aame,  '79, 
83.84,608. 
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OCIUOCKaiVEE  RIVBBt  WMJk^Cmatiuued. 

Engineers. 

Chief  of  Engixeebs. 
Report,  '75,  i,  H4. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  GUlmoro,  1875.    Beport,  '75,  ii,  46. 
Assistant. 
E.  Sherman  Gk>ald,  1875.    Report,  '75,  ii,  47. 
Physical  Characteristics* 
General,  '75,  ii|  47.    Obstractions :  rocks  and  snags,  '75,  ii,  48.    Timber  produc- 
tions of  adjacent  country,  '75,  ii,  4S. 
Snrveir. 
1875.  By  £.  Sherman  Gould,  an  examination.    Report,  '75,  ii,  47. 


OCKMULOEE  BITEB,  OA*— Impbovkmbnt  of. 
(See  also  Mississippi  River  to  the  Atlantic,  WAXBR-coiOfUNiGATiON.) 

Appropriations. 

1876 |15, 000, '77,  91. 

1878 15,000,  '78,  105. 

1879 7,000,  '79,  142. 

Commerce. 

Justification  of  improTement,  '76,  i,  725.    Obstruction  to  navigation  by  bridge^ 

'77,  600. 
Statistics,  '78^  767. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  87;  '77,  91;  '78,  105;  '79,  141. 
Engineers  in  Charge.  . 
Maj.  W.  McFarland,  1876-77.    Report,  '76,  i,  725. 
Capt.  W.  R.  King,  1877-'—.    Reports,  '77,  600;  '78,  767;  '79,  1972. 
Assistants. 
B.  W.  Frobel,  '77,  600;  '7^  767;  '79,  1273. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

•77,91;  '78,  105;  '79,  142. 
Operations. 
1877-'78.  Removal  of  420  snags  and  360  trees;  channel  of  7  feet  to  8  feet  at  low 

water,  '78,  105,  767. 
1878-79.  Removal  of  1,370  snags  and  44  trees,  '79,  142,  1273. 
Physical  Characteristics. 
Description,  '72,  531 ;  '76,  i,  725, 735.    List  of  obstructions,  '76^  i,  725-727, 728-734; 
'79, 1273. 

Plans. 

By  B.  W.  Frobel,  1876,  for  slackwater  navigation  by  means  of  looks  and  dams; 
chanuel-way  80  feet  by  4  feet  at  low-water,  and  locks  200  feet  by  30  feet;  esti- 
mated cost,  (1,000,000,  '76,  i,  735. 

By  Major  McFarland,  about  |2,000,000.    Cost  should  be  determined  by  a  snrvey, 
'76,  i,  736.' 
Project. 

By  Capt.  W.  R.  King,  1877,  for  improvement  by  removal  of  obstructioos,  from  Ma- 
con to  mouth,  for  channel  80  feet  by  4  feet;  estimated  cost  |56,240,  '77,  91,  600. 
finrvevs* 

1871.  Survey  by  B.  W.  Frobel,  '72,  509,  530;  '76,  i,  725. 

1876.  Under  direction  of  Major  McFarland,  examination  from  Macon  to  Covington, 
'76,  i,  87,  725. 


OCOIf  ££  BIT£B,  OA.— Improvement  of. 


Appropriations. 

1878 110,000,  '78,  105. 

1879 1, 500, '79,  142. 
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OCONfii:  BITBB,  OA.— Gontinuecl. 

Commerce. 

Justification  of  improvement,  '75,  ii,  42;  '79,  1274. 
Enfplneers. 

CHIRr  OF  Ekoinebrs. 

Reports,  '75,  i,  84 ;  '78,  105;  '79,  142. 
Engineers  in  Charge. 
Liieat.  Col.  Q.  A.  Gillmore,  1875.  Report,  '75,  il,  41. 
Capt.  W.  R.  King,  1878-^—.    Reports,  '78,  767 ;  '79,  1274. 
Assistants. 
£.  S.  Goald.    Report^  '75,  ii,  42. 
B.  W.  Probel,  '78,  768;  '79,  1274. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'78,  768; '79,  142. 

Operations. 

1877-78.  209  snags  and  logs  remoyed ;  steam-derrick  boat  built,  '79,  142,  1274. 
Pliysical  Characteristics. 

Description  of,  '75,  ii,  42,  43,  44. 
Obstructions,  '75,  ii,  42,  43. 
Plans. 
By  £.  S.  Gould,  1875,  for  removing  obstructions,  such  as  logs  and  points,  and  mak- 
ing cut-o£fs  from  Milledgeville  to  the  Forks ;  estimated  cost,  (10,150 ;  not  recom- 
mended by  Major  Gillmore,  '75,  ii,  44.  45. 
Private,  State,  and  Corporate  UTorlL. 
lSi5.  State  of  Georgia  appropriated  |10,000  for  improvement  from  Milledgeville  to 

the  Ocmulgee  Kiver. 
1832.  A  lock  constructed  at  Milledgeville,  '75,  ii,  44. 
Project. 
By  Captain  King,  1878,  for  removing  and  making  cut-offs,  &c, ;  estimated  cost, 
$15,000,  '78,  105,  768. 

Surveys. 

1874.  Examination  from  the  Ocmulgee  to  Milledgeville,  Ga.,  by  £.  S.  Gould,  '75,  i, 

84,  ii,  42. 
1878.  Preliminary  examination,  '78, 767. 


OCOJVTO  BITCB,  UTIS.— Subvbt  of  Moutb. 

Commerce. 

Tributary  to  harbor,  '71,  121, 122. 
EnflTineers. 

Chief  of  Enoinbers. 

Reports,  '71,  37  ;  '79, 157. 
Engineer  in  Charge. 

M^j.  D.  C.  Houston.    Report,  '71,  120. 
Assistant. 

W.  T.  Caagrain.    Report,  '71,  121. 
T*  st  i  Mn  ates 
By  Maj.  D.  C.  Houston,  1871,  for  entire  completion,  $500,000,  '71,  121. 
By  W.  T.  Gasgrain,  1871,  for  improving  the  present  river  entrance,  $557,747.83,  '71, 
122;  for  making  a  new  channel,  $^,887.50,  '71,  122. 

By  the  State  legislature,  authorizing  $30,000  to  be  raised  by  a  special  tax  on  town 
property,  for  this  improvement,  '71,  122. 
Piiysical  Characteristics. 

General  characteristics  of  Oconto  River,  '71, 121. 
PliEns. 

By  W.  T.  Casgrain,  1871,  (1)  for  a  new  channel  from  lower  steam  mill,  easterly  to 
the  first  bend  in  the  river,  and  taking  advantage  of  previous  work,  the  ex- 
tension of  the  piers  to  12  feet  of  water  in  Green  Bay ;  estimated  cost,  $557,747, 
'71,  121,  122 ;  (2)  for  a  new  channel  northeasterly  from  the  same  initial  point, 
across  to  the  river,  and  irom  thence  across  the  marsh  to  Green  Bay,  terminating 
with  piers  extending  to  12  feet  of  water  in  the  bay ;  estimated  cost,  $497,887, 
'71,  121,  122. 
Private  and  Corporate  UToriL. 

1870.  1,800  lineal  feet  of  pile  pier,  to  15  feet  of  water  in  Green  Bay,  built  by  the 
town  of  Oconto,  at  a  cost  of  about  $30,000,  '71, 122. 
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OCanrTO  biter,  wis.— Contmned. 

SnrvcTS. 

1870.  Ordered  by  act  of  Congress,  Jaly  11,  1870.  and  made  by  W.  T.  Casgrain,  nndei 

direction  of  Major  Houston,  '70,  31 :  '71,  37,  120. 
1879.  Examination  ordered  by  act  of  March  3,  1879;  assigned  to  M^or  Houston) 

'79,  167. 


OODENSBUBO  HABBOB,  N.  T.— Improvsment  of. 

Appropiiatioiis. 

1852  ^survey) $3,000  00.    Act  of  August  30. 

1807 40,000  00, '67,  34. 

1870 15,000  00,  '70,55. 

1871 25,000  00,  '71,250. 

1H72 10,000  00,  '72,48. 

1S73 6,000  00, '73,  49. 

1874 6,000  00, '74.  i,  56,  272. 

1875 5,000  00,  '75,1,60,348. 

1877 5  56,  '78^  134. 

Total  to  1879 |110,005  56. 

Commerce. 

Justification  of  improvement.  '67,  2m ;  '68^  258,  259,  261,  263,  264,  265,  267,  268. 
Statistics.  '66,  iv,  184 ;  '69,  171 ;  '70,  212 ;  '71,  250 ;  '72,  264 ;  '73.  383;  '74.  i,  271 ; 
'75,  i,  348;  '77,  984,  1280 ;  '79.  1738. 
Contracts. 


Year. 


1887 
1868 
1871 
1871 
1871 
1871 
1872 
1873 
1874 
1875 


Contractor. 


Albert  A.  Dodge*  .. 

Comellus  Daly 

do 

do 

do 

WilliiunS.  Malcomt 

Cornelias  Daly 

do 

do , 

Edwin  H.  French . . . 


Contract  for— 


Dredging,  at  17  cents  per  cable  yard 

Dredging,  at  $1.45  ana  20  cents  per  cable  yard 

Dredging,  at  19  cents  per  cable  yard 

Dredging,  at  ]5  cents  per  cubic  yard 

Removing  bowlder,  at  $125 

Dredging,  at  15  cents  ])er  cabio  yard 

Dredging,  at  $1.25  and  87|  cents  per  cable  yard 
Dredging,  at  39  and  87  cents  per  cable  ym. . 

Dredging,  at  24  cents  per  cable  yard 

Dredging,  at  17  cents  per  cable  yard 


BeliBrenoe. 


'67,242, '68, 245. 
»®,  170,  'TO,  212. 
'71,240. 

'72,264. 


S 


'73.  381,  382. 

'73,388. 

'76  L  347 

'75|i,  348, '76,11,  «1. 


*  Contract  abandoned,  '66,  46,  245,  263.    t  Contract  annoUed,  Ta,  264. 

Abstract  of  bids,  '67,  242;  '71.  251 ;  '72,  265;  '73,  383 ;  '75,  i,  349. 
Abstract  of  contracts,  '67,  242;  '69,  171 ;  '71,  251 ;  '72,  265 ;  '73,  384 ;  '74.  272;  '75. 
i,  349 ;  '76.  ii,  602. 
Engineers. 

Chief  of  Engineers. 

Reports, '66,  ii,41,iii,18,29,iv,  178,  179;  '67,  34;  '68,  46;  '69,  41;  '70,55;  '71, 
52;  '72,  47;  '73,  48;  '74,  i,  55:  '75,  i,60;  '76.  i.lll;  '77,  119;  '78, 134;  '79, 
177. 
Board  of  Engineers. 

Convened  June  18, 1867,  to  consider  plans  for  improyement.  The  board  consider 
that  for  the  present  the  improvement  shonid  be  con6ned  to  dredging  selected 
channels  and  removing  therefrom  all  bowlders,  &c.    Report,  '67.  248. 

(Col.  Hartman  Bache,  Lientenant-Colonels  Thorn  and  Blunt.) 

Convened  May  15, 1868,  to  devise  a  plan  of  improvement ;  members  not  all  pr^ 
ent,  '68,  255.  Reconvened  May  16,  1868.  Resolve  that  Lientenant-Colonel 
Blunt  be  requested  to  make  a  new  survey,  &c.,  '68, 256.  Reconvened  May  l^^ 
1868.  Submit  a  preliminary  report  upon  the  operations  considered  immediatejy 
necessary,  recommending :  (1)  dredging  at  the  wharves  of  the  Northern  Bail- 
road  and  Northern  Transportation  Company  to  a  depth  of  12  feet  at  the  lowest 
stage  of  water ;  also  dredging  the  bar  about  400  yards  north  of  the  light-house, 
so  as  to  obtain  a  channel  300  feet  in  width  and  12  feet  in  depth  at  lowest  stage 
of  water ;  (2)  dredging  the  channel  of  the  Oswegatchie  River  below  the  bridge, 
between  the  wharf  lines,  to  a  depth  of  12  feet  at  Tow-water,  '68. 257.  The  board 
are  of  the  opinion  that  the  dredging  at  the  wharves  shonid  be  done  by  the  o^ni- 
ers,  '68,  257. 
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OODEIVSBUBO  HABBOB,  Ji.  r.— Continaed. 

Engineers— Continned. 
Boards  of  £n6ikeicb8 — ContinTLed. 
Reconvened  Jane  24, 1868 ;  recommend,  in  addition  to  preliminary  report  of  Mav 
18, 1868 :  (1)  the  excayation  of  a  channel  150  feet  in  width  and  12  feet  in  depth 
ftom  the  month  of  the  Oswegatchie  to  the  Saint  Lawrence ;  (2)  the  construc- 
tion ,  if  it  proyed  necessary,  of  two  piers,  '68, 270.    Reports,  *68, 206, 256, 258, 270. 
(Lieutenant-Colonels  Newton  and  Blunt,  Migor  Houston,  and  Captain  Holgate.) 
Enginebrs  is  Charge. 
Capt.  C.  B.  Reese,  186&-^67,  '66,  ii,  41,  iii,  17 ;  '67,  233.    Report,  '66;  iv,  180,  ;81. 
First  Ideut.  C.  J.  Allen,  temporarily  in  charge,  1866,  '66,  iy,  178. 
Lieut.  Col.  Charles  £.  Blunt,  1867-^69,  '67,  S,  233 :  '69,  39, 170.  Reports,  '67, 236, 

242:  '68,245,260,265,269. 
M^.  M.  D.  MoAlester,  1869,  '69,  170. 
Capt.  F.  Harwood,  1869,  '69, 170. 

M^.  Nicolas  Bowen,  1869^0,  '69,  170 ;  '71,  49.    Reports,  '69, 170 :  '70,  211. 
First  Lieut.  Beinamin  D.  Greene,  1870-^1,  '71,  49. 
Maj.  John  M.  Wilson,  1871-75, '71,  49;  '76,  i,110.    Reports, '71,  249;  '72,  264: 

'73,  381  *  '74  1  269  *  '75  i  347. 
Uai.  Walter  McFarland,  1875-^—,  '76, 1, 110.    Reports,  '76,  ii,  601 ;  '77,  983:  '78, 
1280 ;  '79,  1737. 
Absibtant, 
First  Lieut.  Beigamin  D.  Greene,  '70,  213. 
Estimates* 


gatcnie  unannei  to  idu  leec  dy  areoflpn^,  944,it)^.0U,  'ee^  it,  im. 
By  Board  of  Engineers,  for  dredging  and  pier  construction,  $100,000,  '68,  271. 
By  MaJ.  Nicolas  Bowen,  for  completion  of  existing  project,  |175,000,  '69, 170. 
Financial  Statements. 

'68,  47,246;  '69,  42,171;  '70,  55,213;  '71,  52,250;  '72,  48,265;  '73,48,383;  '74,  i, 
56,271,272;  '75,  i,  60, 348;  '76,  i,  112,  ii,  602 ;  '77,  119,  984;  '78,  134,  1280;  '79, 
177, 1738. 

Leslsiation. 

Survey  ordered  hy  act  of  June  23, 1866,  '66,  ii,  40, 41,  iii,  29.    Resurvey  ordered  by 
act  of  March  3, 1879,  '79, 177. 
Operations. 


184l7-'68 
1868-*e9 
180»-'7O 
1870-'71 
1871-' 72 
1872-'73 
lS73-'74 
1874-*75 
1876-'76 
M76-'77 
1877-'78 
187&-'79 


Bemarks. 


1  bowlder  remoTod 

Work  suspended  for  want  of  ftmds. 
1  bowlder  remoTed 


Ko  operations 

Origmal  project  completed  except  pUepiering. 
Original  project  completed  except  pilepiering. 


Dredging. 


Oub.  ydt. 
12,469 

7,127 
11,481 
60, 204. 14 
73. 660. 12 
05,841.0 

0,180 
21,660} 
24,004 


Beferences. 


'68, 
'70, 
'70, 

;7i, 

'72, 
'73, 
'74, 
'75, 
'76, 
'77, 
»78, 
'79, 


265,  267: 

212. 

212. 

240. 

264. 

381,382. 

i,  55,  271. 

]',  347. 

ii602. 

084. 

1280. 

177,  1737. 


History  of  operations,  '74,  269, 270, 271. 
Piiysical  Characteristics. 

Extensive  alluvial  deposit,  '66,  iv,  182.    Description  of  hottoms  of  the  St.  Lawrence 
and  Oswegatchie  Rivers,  '68,  261,262;  '74,  270. 
Private  and  Corporate  UTorlL* 

Board  of  Engineers  are  of  opinion  that  dredging  at  wharves  should  be  done  hy  the 
owners,  '68,  257.    Suits  by  the  city  to  prevent  mill  owners' from  depositing  their 
refuse  in  the  river,  '73,  3802. 
Projects. 

By  Capt.  C.  B.  Reese,  for  dredsing  the  channel  of  the  Oswegatchie,  removing  ob- 
structions at  the  Northern  Kamt>ad  depot,  and  building  piers  to  aid  in  keeping 
the  channel  open,  '66,  iv,  182, 183,  184. 

By  Board  of  Engineers,  for  deepening  channel  at  wharves  of  Northern  Railroad  and 
Northern  Transportation  Company,  and  dredging  channel  of  the  Oswegatchie 
below  the  bridge,  '68,  257,  270.  Connecting  the  mouth  of  the  Oswegatchie 
with  the  St.  Lawrence,  and  the  construction  of  two  piers,  if  necessary,  to  keep 
the  channel  open,  '68^  270. 

25  SN 
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OOQEHrSIIIJBa  HARBOBf  H.  V.*OQntiiiii«d. 

Sarvejrs. 

93,000  appropriated  for  surrey  of  the  harbor  in  1852.    Act  of  Angost  90, 1852. 

By  Capt.  C.  B.  Reeee,  1866,  '66.  iv,  180, 182;  '74,  i,  269. 

By  Mr.  Jndson,  1855,  '66,  iv,  180.    Accuracy  of,  considered  donbtfol,  '68»  260,  SG6. 

By  First  Lieut,  Bei^amin  D.  Greene,  '70^  213, 

By  Major  Tambull,  1855,  '74,  i,  269.    Besorv^  ordered  by  act  of  March  3, 1879, 

assigned  to  Mig.  Walter  McFarland,  '79,  ITT, 
Maps. 

Of  harbor,  '7«,  ii,  601. 

Of  the  harbor  Jnne  30,  1879,  '79;  1737, 


OPIO  BITEB  (except  the  Fi|ll«)«*-IicPBOVEMBHT  of. 
(See  also  Ohio  Riyeb  Falls,  Muskinouic  and  Lickino  Rivbbs,  CorcnfNATi  Has- 

BOB,  ASD  WSSISBN  BlVBBS.) 

Appvopviations. 

1855 - aboye  falls. 

1836 above  falls. 

1837 above  falls. 

1838 above  falls. 

1844 above  faUs. 

1852 above  falls. 

1866  (allotted).. above  falls. 

1867 below  falls. 

1868 below  falls. 

1870 beloV  falls. 

1871 below  falls. 

1872 below  falls. 

1873 below  falls. 

1874 below  falls. 

1875 below  falU. 

1876 below  faUs. 

1878 below  falls. 

1879 below  falls. 


I ^ • »« • 


$50,000.    Act  of  March  3, 1836. 

20, 000.    Act  of  July  2, 1836. 

60,000.    Act  of  March  3, 1837. 

50,000.    Act  of  July  7, 1838. 
100,000.    Act  of  Jnly  U,  1844. 

90,000.    Act  of  August  30, 1S52. 
172,000,  '67,41,404. 
100, 000,  '67,  41, 404. 

85. 000, '69, 369;  '71,60. 

50,000, '71,60. 

50, 000,  '71,  60. 
900, 000,  '72,  56,  399. 
200, 000,  '73,  59,  493. 
150, 000,  '74,  i,  65. 
800, 000,  '75,  i,  71,  687. 
175,00q,'76^i,  89,  ii,  24. 
300,  OOa  '78^  107,  802. 
250,000, '79,  144, 1309. 


Total  to  1879 $2,402,000,  with  $6,479.25   appropriated  for 

relief  of  Swan  and  Palmer  by  act  of  March  3, 1847. 

Commerce* 

Justification  of  improvement,  '66,  iv,  245, 250, 260, 317.  Commercial  importance  of 
river,  '66,  iv,  260,  268,  317 ;  '77,  645.  Obstrnctions  to  navigation,  '66^  iv,249, 
251.  High  rate  of  insurance  resulting  therefrom,  '66^  iv,  250.  Obstmctiou  from 
bridges, '70,  416;  '72,  404;  '73,  502;  '77,  653;  see  special  reports  on, '6a  316; 
'70,  67;  '71,  61,397;  '72,  440;  '73,  63;  '76»  1,92,298,299;  '77,  96,817.  Neces- 
sity of  lights,  ran^,  and  buoys, '70,  415;  '71,  391;  '72,  404;  '73,  59,502.  hi 
unimproved  condition  of  river  coal  transportation  is  only  possible  at  hirii- 
water ;  requirements  of  channel  for,  '66,  iv,  245, 262, 264  ;  '73,  50, 501, 541 ;  '74. 
i,  416:  '77,  638,  645.  Coal  transportation,  annual  amount  of,  '77,  638,  665. 
Freight  rates  of,  '66,  iv,  316, 321.  Tolls,  rate  of  and  effect  of,  '77,  640.  Opposi- 
tion of  coal  interest  to  permanent  improvement  by  movable  dam8,'76b  li^l^; 
'77,  637, 645, 677, 745 ;  '78,  803.  Commerce  of  river  requires  a  minimum  depth 
of  6  feet,  '74,  i,  416.  Average  stages  of  river  for  28  years,  '77,  644.  From  1864 
to  1866, '  66,  iv,  321.  Duration  of  low- water  season,  '66,  iv,  270.  Length  of 
navigable  waters  of  Ohio  and  tributaries  (4,020  miles),  '66,  iv,268.  Distances 
irom  Pittsburgh  to  Cairo,  air  line  and  river,  '66,  iv,  270 ;  corrected  by  surreys 
1867-'68-'69,  '69,  52, 353.  Question  of  closing  channel  at  Marietta,  '69, 371 ;  '71, 
393,  396.  Obstructions  to  navigation  by  abandonment  of  wrecks  and  yet 
claimed  by  owners,  '73,  502;  '77,  629.  Improvement  to  navigation  by  work 
done,  '70,  415.  Summary  of  shipping  in  1875,  '77,  658.  Harbors  of  refoge 
against  ice  floes, '77,  78,636;  '78,  817;  at  Cincinnati  and  Newport, '72,  420; 
at  Muskingum  JEUver,  '79,  1367. 

Statistics,  '6^  iv,  260, 316, 318 ;  '77,  660. 
Contracts* 

Labor  and  material  for  constructing  dikes  and  riprap  dams :  Swan  &  Fenlon,  '67, 
397 ;  '68,  682 ;  '69,  353.  Both  &  Lane,  '67,  397 ;  '68,  682 ;  '69,  353.  ManM 
&  Kerr, '67,  397 ;  '68,  682.    King,  Beinhart  &,  Co.,  '67,  397 ;  '68,  6^    CM. 
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OHIO  BITER  (exceipt  tMe  t'all«>.— Coniinned. 

Contracts— Continued. 

Cole,  '67,  397;  '68,  682;  '69,  353;  »70,  407;  '71,  386,  389;  '72.  399;  '73,  403, 
497 ;  '74,  i,  400, 403 ;  *75,  i,  679 ;  '76,  U,  3.  T.  J.  Power,  '67,  397 ;  '68,  682 ;  '69, 
353;  '70,  407.  C.  Cable,  '68»  682;  '71,  386;  '72,  399;  '73,  493;  '74,  i,  400. 
Ronth  &  Walls,  '69,  353;  '70,  407;  '71,  386.  J.  Bradley, '69,  353;  '70,  407; 
'71,  386.  Myers  &,  Keer,  '70,  407:  '71,  386.  Maddox  &.  Slemmens, '71,  386; 
'72,  399.  J.  Routh,'73,  493;  '74,  i,408:  '75,  1,679;  '76»  ii,3.  MiUer  <&  Bed- 
ard,'73,493:  '74.1,400. 

Dredging  and  river  excavation:  B.  L.  Wood,  '69^  353;  '70,  407;  '71,  386;  '72,  399; 
'73,  493.    Myers  <&  Keer,  '69,  353.    H.  Baker,  '69,  353. 

Removing  rocks,  snags,  and  logs :  C.  M.  Cole,  hire  of  snag  equipment,  '68, 687 ;  '69, 
363 ;  '70,  407 ;  '71,  389.  J.  Rodgers,  for  hire  of  light  draft  steamer,  crane,  scow, 
and  flate,  '67,  402 ;  '68,  687 ;  '70,  407.  J.  Roath,  for  hire  of  similar  plant,  '68, 
687.^  M.  A.  Bryson,  removing  rocks,  '75,  i,  679.  J.  Porter,  removing  wrecks, 
'71,'3H9;  '72,  399.  S.  B.  Alger,  for  Osgood  dredge  and  two  scows  complete, 
$18,500,  ^73,  497 ;  completed  November,  1873,  '74,  i,  404.  Swift  Iron  Works,  for 
constmction  of  hull  for  iron  snag-boat,  $84,350,  '74,  i,  403,  404;  completed 
March,  1875, '75, 1,71,679,681.  Harttipee  &,  Richardson,  machinery  for  snag- 
boat,  '75,  i,  6t^;  completed  May,  1876, '76,  ii,3,6.  K.  F.  Richardson,  painting 
and  joiner  work  for  snag-boat,  '76,  ii,  3. 

Saving  in  cost  of  dredging  by  hired  labor  over  contract, '73,  498;  '75, 1,71,685. 
Unfavorable  action  of  &ws  governing  awards  of  contracts,  '67,  416 ;  '71,  386. 

Proposals. 
1866.  Labor  and  material  for  wing  dams,  '66,  iv,  324. 

1868.  Riprap  dams  and  river  excavation,  '69,  359,  361. 

1869.  Removal  of  bbstmctibns  by  hire  of  equipment,  '69,  363. 
1876.  Dikes,  dredging  and  wing  dams,  '76^  ii,  6. 

Hoeaments*    (Not  printed  in  reports.) 
£x.  Doc.  56, 39th  Cong.,  2d  Sess.,  *67,  ii,  416.    H.  Doo.  72, 41st  Cong.,  3d  Sess.,  '75, 
ii,  608.    H.  Doc.  34, 44th  Cong.,  2d  Sess. ;  S.  Doc.  39, 44th  Cong.,  3d  Sess.,  '77, 636. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '66,  ii,  24;  '67,  40;  '68,  60;  '69,  52;  '70,  66;  '71,  59;  '72,  56;  '73,  58^ 
'74,  i,  64 ;  '75,  i,  70 ;  '76,  i,  88 ;  '77,  92, 654 ;  '78,  106 ;  '79,  143. 

Instructions  concerning  sarvey,  1866,  '66^  iv,  243.    Approval  of  report  of  Board  of 
Engineers  of  1875  on  location  of  movable  dam  at  Davis  Island,  '76,  ii,  25. 
BoABD  of  Engineers. 

Recommend,  1870,  dosing  channel  at  Marietta  Island  by  low- water  dam  on  Vir- 
ginia side  of  island,  '71,  396. 

^Majors  Warren,  Weitzel,  and  Merrill. ) 

Convened,  1873,  to  examine  and  report  upon  plan  of  F.  R.  Bmnot  for  movable  by- 
dranlic  gates  for  chutes  and  lockis,  and  its  appUoability  to  the  improvement  of 
Ohio  and  other  rivers  (preliminary  report),  recommend  an  expenment  with  » 
movable  hydraulic  gate  with  navigable  chute,  to  be  made  on  Dam  No.  1  On  Mo- 
nongahela  River,  in  conjunction  with  Monongahela  Navigation  Company,  '73;. 
640:  '74,1,415. 

(Final  report)  1874,  review  of  plans  for  improving  rivers  by  movable  dams  and 
hydranlio  gates,  '74,  i,  415.  Recommend  testing  Bmnot  hydraulic  gate  in  pref- 
erence to  adopting  fYench  system,  '74,  i,  477.  That  test  be  made  as  recom- 
mended in  preliminary  report  (1873)  by  single  dam  on  Monongahela,  '74j  i,  481. 

(Majors  Weitzel  and  Merrill.) 

Supplement  to  report  transmitting  descriptive  papers  on  dam  at  Port-o-rAnglaiS'; 
aleodetails of  Girurd shutters, '75,  i, 688;  '76,  li, 28. 

Convened,  1875,  to  examine  project  of  Mi^or  Merrill  (see  Projects)  for  plan  and 
location  of  movable  dam  (being  the  first  of  a  series  of  dams  for  the  radical  im^ 
prbvement  of  the  Ohio  River)  opposite  Davis  Island  (6^  miles  below  Fitts- 
Duigh),  '76^  11, 25.  Approval  of  plan  and  location,  '76,  ii,  26.  Recommend  use 
of  Chanoine  wickets  on  navigable  pass,  leaving  for  future  consideration  the 
kind  of  wickets  on  high  and  low  weirs,  '76,  ii,  27. 

(Lieutenant- Colonel  Wright,  Migors  Weitzel,  Foe,  and  Merrill,  and  Lieutenant 
Mahau.) 

Convened,  1877.  to  consider  and  report  on  the  objections  urged  by  the  Coal  Ex- 
change and  Steamboat  Association  of  Pittsburgh  against  improvement  by  locka 
and  dams  with  adjustable  chutes,  '77,  644.  Copy  of  memorial,.'77,  645.  Board 
oonsider  that  the  objections  urged  are  not  well  taken,  and  should  not  prevent 
trial  ef  proposed  dam  at  Davis  Island,  '77,  637-643. 

(Colonel  'Tower.  Lieutenant-Colonel  Wright,  Migors  Weitzel  and  McxriU,  and  Lieu* 
tenant  Mahan.)  ... 
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Engineers— Continued. 
Board  of  Engineers— Continued. 
Suumuury  of  advantages  of  project  by  Weitzel  and  Merrill,  '77.  643.    Individnal 
comments,  by  memlMiB  of  board,  on  relative  importance  of  coal  iuterest,  '77, 655* 
To  examine  and  report  on  lock  and  gate,  1876,  proposed  by  Mt^or  Merrill  to  be 
substituted  for  lock  and  fl»te  hitherto  proposed  for  first  movable  dam.    Board 
recommend  an  increase  of  lock  gate  width  irom  78  feet  to  110  feet ;  also  the 
adoption  of  gate  proposed  by  M^or  Merrill,  '78,  605. 
(Lieutenant-Colonel  Wright,  Majors  Weitzel,  Poe,  and  MeirilL) 
Approved  by  Chief  of  Engineers,  '78,  805. 
JiNOiNEBfis  IN  Charge. 

W.  Milnor  Roberts,  sui>erintendiDg  engineer  Ohio  river  improTements,  1866-^0, 
*67,  395.    Reports,  '66»  iv.  244;  '67,  395;  '68,  680;  '69,  352,  366,  371 ;  H.  Doc. 
72,  4l8t  Cong.,  3d  Sess.,  '75,  ii,  608. 
Mai.  W.E.  Merrill,  187(M— ,  '70,  406.    Reports,  '70,  406;  '71,  385;  '72,  398,  409; 

•73,  493;  '74,  i,  400,  410;  '75,  i,  678,  ii,  608;  '76»  ii,  3;  '77,  625;  '79,  1299. 
M%|.  G.  Weitzel  in  temporary  charse,  1869,  '70,  406. 
Lieut.  F.  A.  Mahan  in  temporary  change.    Report,  '78^  795. 
Amibtants. 
T.  P.  Roberts,  '66,  iv,  248;  '68,  681;  '69,  365;  '70,  407 ;  '71,  385. 
8.  Low,  '67,  396;  '68,  680 ;  '69,  352. 
A.  Livermore,  *67,  396 ;  '68,  680. 
J.  £.  Day,  '67,  396;  '68,  680;  '69,  352. 

Barrett,  '69,  352. 

P.  H.  Morel,  '7^  407. 

W.  Weston,  '71,  385;  '73,  406,  410;  '75,  1,  681,  ii,  631 ;  '77,  626.    Reports,  '72; 

406,  410. 
Lieut.  F.  A.  Mahan,  '73,  58;  '74,  i,  64:  '75,  i,  681,  ii,  631;  '76,  i,  88;  '77,  » 

Report,  '76,  ii,  14 ;  '78,  795 :  '79.  1309. 
G.  S.  Kinsley,  '75,  i,  681,  ii,  631. 
W.  H.  Christian,  '75,  i,  681. 
LY.  Hoag.    Report, '78,  795. 
JBsUmates. 
By  W.  M.  Roberts,  1866,  for  flat-boat  and  orone-flat  for  removing  snags,  logs,  and 
wrecks,  $2,400.  '66,  iv,  259.    Of  cost  to  complete  survey,  122,000,^6)6,  iv,  315; 
'67, 41,  397    Of  cost  of  completion  of  present  system  of  wing-dams  from  Pitts- 
burgh to  Cairo  (1,015  miles),  $836,000,  '67,  41,  413;  '68,  686. 
JBj  William  Weston,  1872,  for  repair  of  Cumberland  dam  at  a  cost  of  $36,750^  '72, 

412. 
By  Mi^.  W.  E.  Merrill,  1874  (see  Projects),  for  improvement  of  river  from  Pitts- 
l>ureh  to  Wheeling,  by  locks  and  movable  dams,  with  Chanoine  wickets,  to  (rive 
A  mmimum  depth  of  6  feet,  $7,474,623 ;  '74,  i,  64^  409 ;  '75,  i,  687.    Revised  esti- 
mates for  locks  and  dams,  "75,  ii,  616.    For  radical  improvement  of  Ohio  River 
isom  Pittsburgh  to  Cairo  (967  miles),  to  ^ive  a  minimum  depth  of  6  feet  by 
locks,  with  movable  dams,  with  Chanoine  wickets,  $40,000,000,  '75,  ii,  629. 
Details  of;  '75,  ii,  616-630. 
For  cost  #f  trial  dam,  approved  by  Board  of  Engineers,  1875,  to  consist  of  movable 
dam,  closed  with  Chanoine  wickets  in  pass,  and  located  at  Davis  Island, 
$421,425,  '75,  ii,  621. 
Revised  estimate,  1876,  introducing  service-bridge  and  closing  high  weir  by  aPoir6e 
needle  dam,  $465,000,  '76,  ii,  &.    Details  of;  '76,  ii,  1&-&. 
Pinaneliil  Statements* 

'67.  40,  397;  '70,  G7,  414;  '71,  60,  386;  '72,  66,  399;  '73,  59:  '74,  i,  65,  410:  '75i 
i,  71,  687;  '76,  i  «9,  ii,  24 ;  '77,  93,  636  ;  '78, 107,  802;  '79, 143. 

liecessity  of  legislative  protection  to  public  works  of  improvement,  '70,  410 ;  of 
laws  regulating  the  bridging  of  navigable  streams,  '72,  404.  Draft  of  pro- 
posed act  permitting  United  States  to  remove  stranded  or  wrecked  boats  that 
obstruct  navigation,  '73,  502 ;  '77,  629.  Necessity  of  State  legislation  to  enable 
United  43tates  to  condemn  lands  for  public  uses^  '75,  i,  71,  686.  History  of 
efforts  to  obtain  proper  leonslation  permitting  United  States  to  condemn  lands, 
'76,  ii,  11 ;  passage  of  biU  (March,  1877),  '77,  635.  Unfavorable  action  of  present 
laws  governing  awards  of  contracts,  '67,  416 ;  '71,  386. 
Operattons. 

Previous  to  1866  (firom  1837),  improvement  of  low- water  channel  to  a  depth  of  2i 
feet,  by  wing  dams  and  dredging,  with  the  removal  of  wrecks  and  snags,  '66, 
iii,  24,  IV,  244,  246,  261, 271.  Points  below  Pittsburgh  (where  previous  work  has 
been  done)  which  demand  early  operations,  '66,  iv,  246.    List  of  obstractions 
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between  Pittsborgh  and  Cairo  whjcb  ehould  at  once  be  removed,  '66^  ir,  249, 

SS51 ;  '67,  403,  405.    Points  where  it  is  decided  to  go  on  with  riprap  dams,  '66, 

iv,  272,  310,  '67,  395 ;  where  work  is  required  only  at  extreme  low-water,  '66, 

iv.  272,  313. 
1667-'68.  Progress  on  riprap  dams  and  dredging,  '68, 682 ;  on  removing  obstructions, 

'68,  687 ;  delayed  by  high-water,  '68,  60,  m. 
1868^69.  Biprap  dams  and  dredging,  '69,  353;  removing  obstructions,  '69, 3.59, 363. 
1869-^0.  Biprap  dams  and  dredging,  '70,  67,  407 ;  removing  obstructions,  '70,  407, 

410* 
1870-^1.  Biprap  dams  and  dredging,  '71,  59,  386 :  removing  obstructions,  '71,  60, 

387.390.  — 1  » 

1871-^.  Biprap  dams  and  dredging,  '72, 56, 399 ;  removing  obstructions.  '72, 56, 401. 
1872-^3.  Biprap  dams  and  dredging,  '73,  58,  493 ;  removing  obstructions,  '73,  58, 

496.    Large  saving  obtained  in  dredging  by  government  boats  over  contract, 

'73,  498. 
1873-^4.  Biprap  dams  and  dredging,  '74,  i,  64,  401 ;  removing  obstructions,  '74,  i, 

64,  405.    Second  dredge  completed  November,  1873.    Description  of,  '74,  i,  404. 
1874r-'75.  Biprap  dams  and  dredging,  '76,  i,  70,  679 ;  removing  obstructions,  '75,  i, 

71,  682.    Cost  of  dredging  (21  cents  to  25  cents  per  cubic  yard).    Saving  by 

hired  labor  over  contract,  '75,  i,  685. 


o^  '76,  li,  7.  Cumberland  dam,  unfavorable  action  oi^  '72,  410 ;  '76^  ii,  23 ; 
removal  recommended,  '76,  ii,  24.  Operations  on  proposed  movable  dam  at 
Davis  Island  delayed  for  lack  of  State  legislation  ceding  Jurisdiction  of  lands 
to  United  States,  '75,  i,  686;  '76,  i.  89,  ii,  12;  '77,  635. 

1876-^77.  Dams  and  dredging,  '77,  93,  626:  removing  obstructions,  '77, 93,  627 ;  cost 
of  dredging  (17  cents  per  cubic  yard),  '77,  634 ;  opening  cut  420  feet  long  in 
Cumbenand  dam.  '77,  631. 

1877-^8.  Bepairs  and  extension  of  dike  at  White's  Bipple,  '78^  106,  795.  Bemoval 
of  1037  anaffs  and  51  wrecks.  '78,  106,  797.  Dredging  by  hired  labor  and  United 
States  dre&es,  '78,  106,  79o.  Site  purchased  for  movable  dam  at  Davis  bland, 
'78, 107,  802.    Increasing  opening  in  Cumberland  dam,  '78^  799. 

1878-79.  Commencement  of  work  on  movable  dam  at  Davis  Island,  August,  1878, 
'79,  143. 1299.  Cross  dams  built  at  the  Trap,  '79, 143, 1300.  Bepairs  at  French 
Island  dike,  '79,  144,  1301.  Bemoval  of  rock  from  Grand  Chain,  '79,  144, 1301. 
Bemoval  of  511  sna^pi  and  31  wrecks,  and  dredging  of  ^443  cubic  yanls.  by 
hired  labor  and  United  States  dredges,  '79,  144, 1302.  B^sum6  of  operations 
and  cost  of,  '79,  1305. 
Pliyslcal  Ciiaracterlstlcs. 

Table  of  tributary  navigable  rivers,  '66,  iv,  266^  268;  length  of  Ohio,  '66,  iv,  268; 
corrected  by  subsequent  surveys,  '69,  353 ;  distance  by  air  line,  '66,  iv,  270 ;  sur- 
face slope,  '66,  iv,  270 ;  '74,  i,  416 :  elevation  of  river  at  Pittsburgh,  above  mean 
tide,  '76,  ii.  27. 

Heights  of  high- water,  '73,  493;  '75,  ii,  612;  '77,  644;  duration  of  low-water  sea- 
son, '66,  iv,  270;  '75,  ii,  612;  average  duration  of  15-foot  and  6-foot  stage,  '75, 
ii,  612;  stages  of  river  for  22  years,  ^77,  644;  '79,  1310. 

Discharge  of  river,  '66,  iv.  270,  271,  272;  '69,  367;  '75,  ii,  615. 

List  of  glands,  '66,  iv,  m 

Traveling  sands,  difficulty  from,  '74,  i,  404,  411,  414 ;  theory  of,  '76,  ii,  5. 
Plans. 

By  C.  EUett,  to  maintain  6  feet  in  channels  by  artificial  reservoirs  on  headwaters  and 
tributaries  of  Ohio,  and  using  the  stored  supply  during  otherwise  low- water, 
'66,  iv,  263,  315 ;  objection  to,  and  great  cost  of,  '73,  501,  541 ;  '74,  i,  416. 

By  H.  Haupt,  for  construction  of  longitudinal  banks  along  one  side  of  river  creating 
a  canal  200  feet  wide,  '66,  iv,  264,  315. 

By  A.  Ld vermore,  to  obtain  slackwater  navigation  by  dams,  arranged  with  navigable 
chutes  of  peculiar  construction,  '66,  iv,  315;  '67,  348;  objections  to  chutes  or 
sluices,  '75,  ii,  609.  For  obtaining  increased  supply  of  water  during  low  F»affe 
by  a  through  cut  from  Lake  Ene  not  feasible,  '73,  499.  For  making  Lake 
Chautauqua,  N.  Y.,  a  storage  reservoir,  to  be  used  duringotherwise  low-water- 
on  Ohio ;  amount  obtained  too  small  to  be  of  use,  '73,  499.  For  pumping  into 
Lake- Chautauqua  from  Lake  Erie  and  using  supply  during  low-water,  imprac- 
ticable from  cost  ($625,000,000),  '73,  500.  For  obtaining  slackwater  naviga- 
tion by  ordinary  locks  and  dams;  peculiar  requirements  of  coal  fleets  make  pas- 
sage through  locks  inadmissible,  '73,  541,  '74,  i,  416, 
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PlailS-*Coiitinned . 
By  W.  M.  Roberts,  1870  (aee  Projects),  * 73,  502,  541;  '75,  ii,  608;  H.  Doc.  27,  43d 
Con^.,  Ist  Sees. :  '67, 349.  Of  dredging  on  Lower  Ohio  by  ordinary  methods  naelett, 
*74, 1, 414.  Only  plan  under  present  experience  for  improvement  of  Lower  Ohio 
is  the  concentration  of  the  current  by  wing-dams  and  dikes,  aided  by  dredging 
or  scraping.  Doubtful  whether  depth  of  more  than  4  feet,  with  width  of  600  feet, 
can  be  obtained,  '74,  i,  404,  410,  414,  416 :  '76,  ii,  5.  Description  and  discussion 
of  various  systems  of  movable  dams  and  hydraulic  gates,  '74,  i,  406,  417 ;  '75, 
i,  688,  910,  u,  609;  '76,  ii,  14,  28;  '79, 1316. 

Private  and  Corporate  ITork. 
A  company  chartered  by  the  State  of  Kentucky  to  build  canal  and  locks  at  Louis- 
viUe  began  work  in  1825,  completed  1828,  '66^  iv,  264.     (See  Ohio  Eiver  Falls.) 

Projects. 

From  1837  to  1866,  the  improvement  of  low-water  channel  by  riprap  dams,  eoncen- 
trating  water  in  narrow  channels  to  minimum  depth  oi  2^  feet ;  also  removsl 
of  snags  and  wrecks,  '66,  iii,  2.5,  iv,  244,  246,  259,  261,  271. 

Continuation  of  previous  project,  1866-^67,  under  direction  of  W.  M.  Roberts,  '66^ 
iv,  259;  '67,  41,  397,  402,404:  aided  by  construction  of  United  States  dredge 
boats  and  snaff  boats,  '73,  58,  497;  '74,  i,  404  j  '76,  ii,  6;  the  original  project 
continued  to  date,  1^^  (see  Operations) ;  radical  defect  of  present  project  is 
but  2  feet  can  be  given  where  6  feet  are  required,  '73,  499. 

By  W.  Milnor  Roberts,  1870,  for  obtaining  slackwater  navigation  by  means  of  locks 
and  dams,  the  dams  to  be  provided  with  navigable  pass,  chute,  or  sluice,  closed 
by  Brunot's  hydraulic  gate,  '67,  349;  '73,  501,  541;  '74,  i,  415,  480;  '75.  ii,  606, 
examined  by  Board  of  Eugineers,  1873-74,  who  recommended  a  trial  of  project  by 
buildiug  experimental  dam,  sluice,  and  gate  on  Monongahela  River,  '73^  542; 
'74,  i^  415,  iSO ;  objections  to  Brunot's  gate ;  it  is  largely  experimental,  and  the 
long  incUne,  or  sluice,  above  and  below  the  gate  is  objectionable,  '75,  ii,  608. 

By  Mi^or  Merrill,  1874,  for  radical  improvement  of  Ohio  (above  falls)  to  secures 
minimum  depth  of  6  feet,  by  movable  dams,  with  lock,  weir,  and  navigable 
pass ;  pass  to  be  closed  with  Chanoine  wickets :  shoalu  the  experiment  with 
Brunors  gate  be  successful  it  is  to  be  introduced  in  the  weir ;  locks  to  be  630 
feet  by  75  feet,  lift  6  feet,  '74,  i,  64,  406-410,  Description  and  discussion  of 
system  of  movable  dams  and  hydraulic  gates,  '74,  i,  424-480;  '75,  i,  688-735; 
918,  924 ;  '75,  ii,  611-617  ;  '76,  ii,  14,  23 ;  '79,  1316.  Reasons  for  change  of 
opinion  from  recommendation  expressed  as  a  member  of  Board  of  Engineers, 
1873-74  (see  Board  of  £ngiueers),  '75,  ii,  608,  613. 

By  Miyor  Merrill,  1875,  for  radical  improvement  of  Ohio  fh>m  Pittsburgh  to  Cairo, 
to  secure  minimum  depth  ot  6  feet  or  7  feet,  '75,  ii,  608 ;  by  locks  and  dams,  hav- 
ing navigable  passes  ^400  feet  wide)  closed  with  Chanoine  wickets,  '75,  ii.  613; 
and  low  and  high  weirs,  the  former  (400  feet  wide)  with  sole  at  level  or  low- 
water,  the  latter  with  tole  2  feet  above  low- water,  and  closed  with  Desfontain'a 
wickets  or  Branot's  gates  (to  be  decided  by  experiment) ;  lock  78  feet  by  679 
feet,  lift  from  4  feet  to  7  feet,  '75,  ii,  613,  614,  627,  629 ;  '78,  803.  Wickets  of 
dams  to  be  worked  from  maneuvering  boat, '75,  ii,  631.  Location  of  first  dam 
proposed  at  Davis  Island  (4.7  miles  below  Pittsburgh),  navigable  pass  400  feet, 
weirs  each  400  feet,  lift  of  lock  6  fbet,  '75,  ii,  612,  6:^.  Entire  project  requires 
68  locks  and  dams;  approximate  location  and  cost,  $38,696,671,  '75,  ii,  629.  Ne- 
cessity of  continuous  dredging  and  construction  of  wing-dams  during  work 
above  projected,  '75,  ii,  630.  Approved  by  Board  of  Engineers.  '75,  ii,  26.  By 
Secretary  of  War,  '75,  i,  686.  Effect  on  project  of  traveling  sands  on  Lower 
Ohio,  '74,  i,  404, 411 ;  '76,  ii,  5.  Feasibility  of  dams  on  sand  foundation,  '74, 
i,  414. 

Modified,  1876,  by  introduction  of  service  bridge  instead  of  maneuvering  boat,  also 
Poiree  needle  dam  for  closing  high  weir,  '76^  ii,  18.  Discussion  of  movable 
dams  with  high  lifts,  '76,  ii,  28.  Objections  urged  against  project  by  coal  inter- 
est, '77,  645.  Considered  by  Board  of  Engineers,  '77,  6:s7.  Delay  of  Davis 
Island  dam  from  lack  of  State  legislation,  '75,  i,  71, 686 ;  '76,  ii,  11, 13 ;  '77,  635; 
'7a,  803.    (See  Legislation.) 

By  Msjor  Merrill,  1878,  for  a  lock  gate,  moving  laterally  into  recesses;  lock  gate  to  fill 
an  opening  110  feet  wide,  and  to  be  us^  at  the  lock  movable  dam  at  Davis 
Island,  '78,  803.    Approved  by  Board  of  Engineers,  '78,  805. 
Surveys. 

By  CapUin  Sanders,  1837-^  and  1843-'44,  '66,  iv,  246,  264. 

By  W.  M.  Roberts,  1866,  '66,  iii,  24,  iv,  243,  264 ;  progress  of,  1867-'68,  '67.  40,  396; 
'68,  60,  680 ;  '69,  352.  Completed  November,  18^,  '69,^353.  Special  surveys  at 
Evansville,  1872,  '72,  405,  406;  of  dam  near  mouth  of  CumberlaDd  River,  '72, 
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404y  410.    For  hart>or  of  lefiige  agahut  ioe,  1877,  '77, 636.    For  location  of  mov- 
able dams,  '76^  ii,  11. 
Maps. 
Plans  of  movable  dama  of  La  Mnlati^xe,  '79,  1388.    Plana  of  movable  dams  at 
Poses,  '79^  1342.  [L.  Y.  S.] 
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Appropriations. 

1852  (for  survey ) $5, 000.    Act  of  Angnst  30,  1852. 

1868  (allotted) 86, 000,  '69,  48,  273. 

1809  (aUotted) 178,200,  '69,  48,  273;  '70, 64, 384: '71, 62. 

1870 250. 000, '70,  64,  384 ; '71,  62. 

1871 450, 000, '71,  62,  460. 

1872 300, 000, '72,  58 ; '74,  i,  568. 

1873 100, 000, '73,  60 : '74,  i,  568. 

1875 100, 000, '75,  i,  73,  774. 

Total  to  1879 Jl,468,200. 

gtatements  of  appropriations,  '74,  i,  568 ;  '75,  i,  774 ;  '76,  i,  749 ;  '77, 607 ;  '79, 1283. 

No  ftirther  appropriations  rec^nired,  '75,  i,  774 ;  '76, 1,  749. 

Methodof  partial  appropriations  has  increased  estimated  cost  of  work,  '74,  i,  568: 
•75,  i,  774 ;  '76,  i,  749 ;  '77,  607. 
Commerce. 

Jnstification  of  improvement,  '68,  533,  538;  '69,  48,  279;  '70,  385;  '71,  461;  '73, 
537,539. 

Dimensions  of  largest  vessels  on  the  Ohio,  '66^  iv,  265 :  '68,  537.  Dimensions  of 
canal  and  locks  to  meet  requirements  of  commerce,  '68^  5^,  537.  Present  canal 
(see  Private  and  Cordate  Work)  a  severe  tax  on  commerce,  '69,  48.  279;  '73, 
537.  Canal,  as  modified  and  enlarged  by  United  States,  nearly  ready  for  pas- 
sage of  boats,  when  miter  sills  gave  way,  November  ^,  1871,  '72, 444.  Repair 
of,  and  passage  of  largest  boats,  February  26,  1872,  '72,  444;  '73,  529,  537. 

Proposition  of  Congress  (1872),  to  assume  charge  of  work  and  fix  tolls  at  25  cents 
per  ton,  '73,  527;  considered  onerous,  and  that  a  toll  of  5  cents  per  ton  was  suffi- 
cient, '73,  527,  529,  537.  Transfer  of  canal  to  United  States  June  11,  1874  (see 
Legislation,  and  Private  and  Corporate  Work),  '75,  i,  778.  Rules  proposed  for 
passage  of  boats,  '75,  i,  784;  '76,  i,  756,  765.  Necessity  of,  '75,  i,  7/5,  776,  784 ; 
*76,  i,  750 ;  '77,  607,  614,  619. 

Tolls,  amount  of,  collected  by  canal  company  from  1831  to  1873,  |5, 157,247,  '73,  536. 
Bate  of,  '73,  538.  An  onerous  tax  on  commerce,  '69,  48,  279 ;  73,  537.  New 
rate  of  tolls  fixed  on  transfer  of  canal  to  United  States,  '75,  i,  775, 778;  '76,  i,  761 ; 
'77, 612, 613, 616, 619, 640.  Recommended  reduction  to  5  centsper  ton  on  returning 
emp^  barges,  '76,  i,  756;  '77,  616.  Amount  of  tolls  received  (see  Financi^ 
Statements). 

Statement  of  vessels  passing  canal  (1874-75),  '75,  i,  776, 781 ;  '76,  i,  767 ;  (1875-76), 
•76,  i,  753, 757, 7^,  767 ;  (1876-77),  '77.  92,  611,  620,  624 ;  (1877-78),  '78. 106,  775, 
782;  (1878-79),  '79,  1288, 1289. 

COMMEBCIAL  STAiTffncs,  '68,  533;  '71,  416.    (See  Commerce,  Ohio  River.) 
Contracts. 

1869.  D.  C.  Hill,  timber  for  upper  dam,  '69,  277 ;  completed,  '70, 382.  Lewis,  Oliver 
&  Phillips,  iron  for  upper  dam,  '69,  277 ;  completed,  '70,  382.  Shipley  <&  Loyal, 
labor  in  construction  of  upper  dam,  '69,  277 ;  delay  of  contractors,  and  require- 
ment of  funds  on  other  work  cause  unfilled  contract  to  be  concluded,  '71,  458. 
H.  P.  Wood,  for  rock  excavation  inside  of  the  apron  dam  (entrance),  '70,  389; 
after  unsuccessfiil  efforts  to  do  the  work,  contract  abrogated,  '71,  453.— 1870. 
H.  T.  Cook,  completing  new  locks,  and  branch  into  canal,  '70,  389;  '71,  467; 
completed.  '72,  443.  Deveraux  &  Son,  enlarging  section  No.  1,  '70,  389;  com- 
pleted, '71,  459.  McGlincey  &,  Co.,  enlarging  section  No.  2,  '70,  389 ;  extension 
of  time  given,  '71,  457 ;  completed,  '73,  5S7.  Black  &  Co.,  enlarnuj;  sections 
Nos.  3  and  4,  '70^  389;  extension  of  time  given,  '71,  457;  completed,  '72,  443. — 
1871.  Sheehan  &  Loler,  construction  oi  retaining  walls,  and  grading  canal 
slopes,  '72,  443,  448;  com])leted,  '74,  i,  567.  Byrne  &  McKenzie,  construction 
of  retaining  walls  of  section  No.  1,  '71,  467;  completed,  ^72,  443.    J.  C.  Den- 
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nis,  conBtmction .  of  letaining  walls  of  section  No.  2,  '71,  467 ;  oompletedi  '72, 
443.  Boyle  Sl  Boacb,  construction  of  letaining  walla  of  seetioos  Nos.  3, 4,  and 
5f  '71,  467 ;  completed.  '72,  443.  Also  conataiction  of  ffaide  walls,  and  roek 
excavation  below  new  locks,  '71, 467 ;  '73, 507 ;  completeo,  '74,  i,  567.  M.  Glea- 
son,  earth  and  rock  excavation  in  new  branch,  '71,  467 ;  completed,  '73,  443. 
M.  S.  Lord,  movinff  enter  protection  wall  at  railroad  bridge,  '71, 467 ;  '73,  537; 
completed,  '74,  i,  §67.  Ferrell  Sl  Clark,  constmction  of  lower  dam,  '71,  467; 
completed,  '73,  527. — 1873.  Since  Kovember,  all  work  done  by  hired  labor, 
'75,  i,  772. 

PBOPOSAL8. 

Abstracts  of,  1869,  for  timber,  iron,  and  labor,  upper  dam,  '69,  276. 

1870.  For  excavation  of  rock  at  entrance,  construction  of  retaining-walls  and 
widening  canal  (to  90  feet)  from  head  to  upper  ffuard  gatesy  '70^  %3,  388 ;  re- 
jected as  exorbitant  and  private  offers  used,  '70,  383,  388;  for  putting  in  work- 
ing condition  new  locks  and  opening  branch  from,  to  old  canal,  '70^  387. 

1871.  For  constmction  of  retaining-walls,  excavation  in  canal  and  branch,  con- 
struction of  lower  dam,  guide- walls,  and  rock  excavation  below  new  locks,  con- 
straction  of  guard-gates,  '71,  463,  464,  466. 

1872.  For  excavation  of  rock  inside  of  apron  dam,  '72, 446, 447 ;  r^ected,  '72, 442; 
for  completing  retaining-walls  and  grading  canal  slopes,  '72,  447. 

1873.  For  rock  excavation  at  foot  of  canal ;  rejected  ana  work  done  by  hired  labor, 
'73,  527,  528;  afteiy  November,  1873,  all  work  done  by  hired  labor,  '75,  i,  772. 

D^caments  (notprinted  in  reports). 
Miscellaneous  H.  Doc.  83,  40th  Conff.,  2d  Bess.  (History  of  State  and  Federal  legis- 
lation relative  to  Louisville  ana  Portland  Canal),  '73, 530,  540. 

Bmirlneemi. 

Chief  of  ENamEERS. 

Reports,  '67,  38;  '68,  56;  '69,  47,  277;  '70,  63;  '71,  61;  '72,  58;  '73,  60:  '74*  i, 
68;  '75,  i,  73;  '76,  i,  87;  '77,  92;  '78, 106,  782;  '79,  143,  1289. 
Board  of  Enqineers. 

Convened^  1871,  to  examine  new  locks  rLouisville  and  Portland  Canal)  and  report 
cause  01  failure  of  miter  sills  (November  23, 1871),  and  plan  for  repair  or  modifi- 
cation. Considers  that  buoyant  effort  of  gate  (in  excess  of  weight),  added  to 
pressure  of  gate  against  miter-sill,  caosea  a  lifting  of  voussoirs,  permitting 
water  to  pass  under.  Board  consider  plan  of  repair  adopted  by  Major  Weitzd 
as  sufficient  when  added  to  recommendation  that  each  vouasoir  be  bolted  to 
those  below,  '72,  460. 

(Colonel  Barnard,  Lieutenant-Colonel  Footer,  and  M^jor  Poe.) 
Engineers  in  Charge. 

Maj.  G.  Weitzel,  1867-'—,  '67,  38.  Reports,  '68,  523,  628;  '69, 273 ;  '701 382;  '71. 
457;  '72.  442,  452;  '73,  526,  529;  '74,  i,  566;  '75,  i,  772;  '76,  i,  747;  '77.  605, 
607,  612;  '78,  783;  '79,  1283,  1284,  1290. 

Capt.  A.  Mackenzie,  in  temporary  charge,  '78,  106,  769.    Report,  '78^  769. 
Assistants. 

G.  R.  Eichbaum.    Report,  '68.  539. 

Capt.  M.  B.  Adams,  '73,  60;  '74.  i,  67.    Report,  '74,  i,  566. 

Capt.  A.  Mackenzie  in  general  charge  of  £K)oisville  and  Portland  Canal,  '75,  i, 
778.    Reports,  '75,  i,  772,  774,  784 ;  '76,  i,  747,  751,  757 ;  '77,  605,  610 ;  '79,  769. 

P.  J.  Schopp,  suj^erintendent  Louisville  and  Portland  Canal,  ?  ,„-  •  ^^ 

S.  E.  Palmer,  assistant  superintendent  Louisville  and  Portland  Canal,  >  * 

Capt.  A.  N.  Lee,  in  general  charge  Louisville  and  Portland  Canal,  '78^  769, 773, 

786;  '79, 1284,  12&,  1293. 

£9Uniate8« 

By  Maj.  G.  Weitzel,  1868  (see  Projects),  for  canal  on  Indiana  side  of  Falls,  (3,470,000, 
'68, 57, 530, 536, 537, 548,  together  with  an  extension  and  enlargement  of  Louisville 
and  Portland  Canal,  |933,500,  '68,  57, 531,  535,  536,  537. 548, 554 ;  also  construc- 
tion of  two  dams,  one  at  crest  and  other  below  Falls,  |225,000.  Aggregate  cosi 
of  project,  $4,628,500;  modified  by  required  substitution  of  lock  m  lower  dam 
to  $4,818,500,  '68.  524.  If  canal  on  Indiana  side  be  omitted,  estimate  reduced 
by  omission  of  $3,470,000,  and  reduction  in  cost  of  dams  and  lock  of  $105,000  to 
$1,243,500,  '68.  524;  '69.  274;  '78,  772;  '79,  1283.  Estimates  exceed  cost; 
cause  of,  '74,  i,  568;  '75,  i,  774;  '76,  i,  749;  '77.  607;  '79,  1283.  Estimated 
cost  of  accessories  to  maintenance  and  management  (for  1875-'76),  $40,000,  '75, 
],  784;  of  maintenance  and  superintendence  (for  1876-'77),  $60,087,  '76^  i,  764; 
(for  1877-78),  $45,600,  '77,  617. 
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Expendltares. 

Total  amount  of,  to  July  1, 1877,  |1.380,549.3S ;  amount  ayailable,  |e2;660.68/77, 
607.    Amount  of,  to  Jiily  1,1878, 11,415,839.33, '78, 772, 782, 787, 790.    Amount  of, 
to  July  1, 1879,  $1,419,533.37,  '79,  1283, 1291, 1294, 1296. 
Financial  Statements. 

'69,  275;  '70,  64,  384;  '71,  62,  460;  '72,  58,  462;  '73,  60;  '74,  i,  68,  569;  '75,  i,73, 
776:  '76»  i, 87, 749;  '77,  92,607;  '78^  106,  772,  782,  787,790;  '79,  143,1284,1285, 
1292, 15294.  Liabilities :  amount  to  be  assumed  by  United  States  in  taking  con- 
trol of  canal,  '73,  536.  Beceipts  and  disbuisements  in  management  of  canal  in 
1874-^5,  '75,  i,  776, 781 ;  '77,  «)9, 624.  For  1875-^6,  '76,  i,  750, 754, 762, 767 ;  '77, 
609,  620,  621,  624.  For  1876-77,  '77,  609,  610.  612,  613,  614.  616,  621,  624.  For 
1877-78,  '78,  772, 782, 787, 790.  For  1878-79,  '79,  143, 1285, 1287, 1292. 
Xiegtslation. 

A  charter  ^ranted  bj  State  of  Kentucky  to  build  a  canal  and  looks  at  Falls,  '66^  iv, 
264.  History  of  State  and  Federal  legislation  relative  to  Louisville  and  Port- 
land CanaL    Miscellaneous  H.  Doc.  83, 40th  Cong.,  2d  Sess.,  '73,  530, 540. 

Action  of  Congress,  1872,  towards  fireeing  canal  fh^m  incumbrance  and  reduction  of 
tolls  (not  to  exceed  5  cents  per  ton)  to  an  amount  only  sufficient  to  provide  for 
superintendence  and  repair,  '72,  444.  Opposition  of  canal  company  to  rates  of 
toll  being  at  present  fixed  by  United  States,  '72, 445.  Supreme  Court  of  United 
States  grant  i^anction  (August,  1872^  against  canal  company  interfering  with 
work  done  by  United  States,  but  deciae  tiiat  canal  company  f&one  have  present 
power  to  regulate  tolls,  '72,  452 ;  '73,  60, 527, 530. 

Ijegislative  action  of  State  of  Kentucky,  1672,  authorizing  sarrender  of  canal  to 
United  States  upon  certain  conditions,  '73,  534. 

Act  of  Congress  May  11, 1872,  providing  for  payment  of  bonds  of  canal  company 
and  transfer  of  all  property  to  United  States,  '74,  i,  68. 

Kecessity  of  legislation  regulating  passage  of  boats  through  canal,  '75,  i,  775, 776, 
784 :  '76,  i,  750 ;  '77,  WT,  614, 619.    Rules  proposed,  '75,  i,  784 ;  '76,  i,  756, 765. 
Operations. 

History  of  earlv  operations,  '78,  776. 

1869-70.  Completion  of  apron  dam  at  head  of  canal  and  one-third  of  upper  dam, 
'70,  382.  Accident  to  coffer  dam  prevented  removal  of  rock  from  entrance, 
'70,  383. 

1870-71.  Progress  on  widening  prism,  enlargement  of  entrance,  and  work  on  new 
locks,  '71,  457.  Contract  for  removal  of  rook  inside  apron  dam  (entrance)  ab- 
rogated; dam  across  river  (upper)  delated  and  contract  concluded,  '71,  458. 

1871-72.  Upper  dam  half  completed  by  hired  labor, '72,  57,443.  Enlargement  to 
entrance ;  widening  prism ;  excavation  of  basin  and  new  branch ;  locks,  gates, 
and  machinezy ;  rock  excavation  at  outlet ;  new  locks,  and  lower  dam  from  In- 
diana side  to  Sand  Island  completed,  '72,  57, 443, 444.  Water  let  in  November 
23,  1871,  when  miter  sills  gave  way, '72,  57,  444.  (See  Board  of  Engineers.) 
Cause  of  accident,  '72,  452, 460.  Miter  sUls  repaired,  '72, 57, 444, 452, 460.  Canal 
opened  to  commerce  February  26, 1872,  '72,  444 ;  '73,  529. 

1872-73.  After  November,  1873,  afi  work  done  by  hired  labor,  '75,  i,  772.  Widening 
section  No.  2,  lower  dam ;  guide  walls  completed,  '73,  527. 

1873-74.  Bock  excavation  at  head  and  foot  of  canal ;  also  upper  dam  nearly  com- 

Sleted:  on  account  of  high  proposals  work  done  by  hired  labor,  '74, 1,68,567. 
ost  oi  rock  excavation  by  ((8.83  and  |9.32  per  cubic  yard),  '74,  i,  568. 

1874-75.  Bepairs  and  extension  of  lower  dam,  repairs  to  upper  dam,  rock  excava- 
tion at  head  of  canal,  cost  of  (|4.95  per  cubic  yard),  '75,  i,  772. 

1875-^6.  Limited  (by  high  water  and  accident  to  coffer  dam)  to  removal  of  600 
cubic  yards  of  rock  from  enirance,  '76,  i,  748. 

1876-77.  No  work  done,  on  account  of  high  water,  '77,  92,  605.  History  of  canal, 
'78,  776. 

1877-78.  5, 659  cubic  yards  of  rock,  817  cubic  yards  earth  and  iron  barge  removed 
from  head  of  canal.  Cross  dam  at  head  of  falls  extended  128  feet,  '78^  106, 769, 
782. 

1878-79.  Progress  on  moveable  dam  at  head  of  Falls,  '79,  143, 1283,  1285, 1288. 

Management  and  repair  of  canal,  1872-73,  '73,  537;  1874-75,  '75,  i,  775,  779; 
1875-76,  '76,  i,  750,  751,  755;  number,  designation,  and  pay  of  employ^,  '75,  i, 
778,  782 ;  '76,  i,  760 ;  1876-77,  '77,  92,  610,  614,  615 ;  1877-78,  '78,  106, 772, 782 ; 
187a-79,  '79,  143,  1285,  1296. 

Bdsum<$  of  condition  of  canal  and  accessories,  '75,  i,  779;  '76,  i,  757;  '77,  614;  '78, 
772,  782;  '79,  1291. 
Physical  Characteristics.    (See  also  Ohio  River.) 

At  Falls,  '66,  iv,  264.  Distance  from  Pittsburgh  to  Falls  (615  mUes),  f^om  Falls  to 
Cairo  (400  miles),  '66,  iv,  264.  Corrected  by  subsequent  surveys  (967  miles), 
'69,  52,  353.    Amount  of  sediment  deposited  in  locks,  '76,  i,  759 ;  '77, 611. 
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OHIO  BITCR  FAIiI^S— Ck>iitl&iied. 

Plans. 

Description  of  yarions  routes  examined,  '68,  541.    Present  system  of  gUBpending 
lock  gates  defective ;  abandonment  of  rollers,  '77,  618.    (See  Projects.) 
Private  and  Corporate  ITorlL. 

LoQisviUe  and  Portland  Canal  Company,  chartered  by  State  of  Kentucky,  with  au- 
thority to  baild  locks  and  a  canal  on  Kentucl^  side  of  Falls.  Canal  com- 
menced 1825,  and  boats  passed  through  1828.  Locks  originally  184  fiset  by  50 
feet;  in  1865  two  new  locks  completed,  390  feet  by  80  feet,  '66,  It,  264. 

Histoij  and  description  of, '68,  531;  '69,278:  '70,385;  '73.531,538;  '78,776; 
Miscellaneous  H.  Doc.  83,  40th  Cong.,  2a  Sess.,  '73,  530,  540.  Canal  com- 
pany claimed  that  the  appropriation  of  1872  ($300,000)  was  upon  condition  that 
tolls  be  reduced  to  5  cents  per  ton ;  deny  right  of  United  States  to  so  reduce, 
and  oppose  application  of  appropriation,  '72,  445,  449;  ii^nnction  granted  hy 
Supreme  Court  against  canal  company  interfering  with  work,  '72,  452;  '73, 
527,  530. 

State  of  Kentucky,  1872,  authorize  transfer  of  canal  to  United  States,  '73,  534. 
Proposition  of  company  to  surrender,  '73,  530,  534,  539;  accepted  by  United 
States,  and  provision  made  by  act  of  Congress  to  complete  transfer,  '75,  i,  777; 
transfer  made  June  11,  1874,  '75,  i,  778.  Eight  of  the  city  of  LouisTille  to 
grant  use  of  canal  property  interferes  with  management  of,  by  United  States, 
'76,  i,  759,  765.  (See  Legislation.) 
Projects. 

M%).  G.  Weitzel,  1868,  for  canal  and  locks  on  Indiana  side,  canal  120  feet  wide;  6 
feet  of  water  on  miter  sill ;  locks  100  feet  by  400  feet,  '68,  529 ;  lockage  24  feet  in 
two  lifts ;  length  of  canal  2rj^  miles,  '68,  530,  together  with  extension  and  com- 
pletion of  present  Louisville  and  Portiand  Canal  (see  Private  and  Corporate 
Work)  to  width  of  90  feet,  with  six  feetjof  water  on  miter  sills;  locks  335  feet 
by  80  feet,  '68,  531,  together  with  mason^  dam  on  crest  of  rocks  in  front  of 
Louisville,  and  a  timber  dam  at  (foot  of  Falls)  Falling  Bun ;  both  dams  to  be 
provided  with  proper  sluiccH,  '68, 535.  Project  modifi^  by  substitution  of  criU 
in  place  of  masonry  dam  (upper),  also  lock  in  lower  dam,  '68,  523 ;  so  much  of 
above  project  as  the  construction  of  upper  and  lower  dam,  with  lock  at  latter, 
and  extension  and  enlargement  of  present  Louisville  and  Portland  Canal  ap- 
proved, '69,  48,  273 ;  development  of  project  requires  the  enlargement  of  en- 
trance (upi>er)  to  canal,  with  extension  and  completion  of  apron  dam  (to  pre- 
vent boats  being  drawn  on  rocks),  with  removal  of  all  rock  within  the  area  of 
to  depth  of  6  feet,  '69,  273 :  necessity  of  protecting  upx^er  dam  by  substitution 
of  rock  on  the  apron  in  place  of  sand  and  gravel,  '70,  385 ;  location  of  lower 
dam  changed  to  head  of  Sand  Island,  '71,  4^ ;  necessity  of  raising  outer  pro- 
tection-wall (next  to  river)  '72,  446 ;  miter  sills  gave  way  upon  filling  of  the 
locks,  '72,  452,  458,  460;  modified  construction  of  (see  Board  of  Engineers),  '72, 
458,  460. 

Modification,  1875,  of  original  project,  i.  «.,  to  diminish  opening  of  Indiana  Chnte 
(upper  dam),  to  600  ieet,  and  increasing  by  400  feet  the  middle  chute,  '75»  i, 
773 ;  closing  middle  chute  and  400  feet  of  Indiana  Chute  by  Chanoine  wickets, 
'76,  i,  748;  '77,  605.  (See  Operations.)  History  and  description  of  the  work, 
'78,  776.  Description  of  lock  details,  '78,  780. 
Surveys. 

For  ship-canal  around  Falls  began  July,  1867,  '68,  56, 528 ;  previous  surveys  (Captain 
Cram,  1844,  Colonel  Long,  1849),  not  to  supersede  required  surveys;  minnte 
character  of  last  (1867),  '68,  528,  541,  552;  various  routes  examined,  '68;  541. 

Maps. 
In  vicinity  of  Falls,  '78,  780. 

[L.  T.  S.] 


OHIO  RITIIB,  and  montli  of  Uttle  Kanawha  River,  V^*  Ta. 

Survey  for  an  ice-harbor  ordered  by  act  of  March  3,  1879,  '79,  147. 


OliCOTT  HARBOR,  N.  T.—Impboysmknt  of. 


Appropriations. 

18t57 '. 860,000'67,  32. 

1870 10, 000 '70,  .52. 

1871 5,000*71,49. 

1872 10,000 '72,  46. 


BIYEBB  AND   HASB0B8. 
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Appropriations— Continued. 

1873 110,000 '73,  46. 

1874 10, 000  »74,  i,  53. 

1876 10,000'75,  i,  58. 

Total  to  1879 $115,000 

List  of  appropriations,  74,  i,  239;  '76,  ii,  577,  578. 
Commerce. 

Harbor  of  refugee,  importance  as,  '66,  iv,  158;  '67,  241;  '74,  i,  238;  '76^  ii,  577. 
Benefits  of  improvements,  '66^  iy,  158,  159 ;  '67,  241.  Local  commerce  small, 
•67,  241;  '68,  250;  '74,  i,  238;  '76,  ii,  577.    Demands  of  commerce,  '70,  199. 

Statistics.  '66,  iv,  166,  167;  '70,  200;  '71,  222;  '73,  355;  '74,  i,  241;  '75,  i,  327; 
'77,  977;  '78,  1272;  79,  1726. 

Contracts* 


1867 
1867 

1867 
1860 
1860 
1871 
1872 
1873 
1874 
1876 


Contractor. 


Thomas  Parsons*. 
Albert  Dodge*  ... 


L.  B.  Coates 

Pratt  4&  Co 

C.  P.  Morse 

J.  D.  Cooper 

do  ..TT. 

H.  J.  Howry  .... 
O.  J.  Jennings... 
Case  AJennrnga. 


Contract  for— 


Hatexials 

Materials  and  labor;  also  dredg- 
ing, at  34  cents  i>er  cable  yarcL 

Materials 

do 


Materials  and  labor. 

do 

do 

Book  exoaTation — 
do 


Beferences. 


'67,  241,  243. 
'07,  241,  243. 

•76, 199. 

'70,  199. 

'70, 199. 

'71,  222,  224: '79,  249. 

'72,  249. 

'73,  854,  357. 

'76,  i,  82ft-828. 

'76,  i,  326,  327 ;  '76,  ii,  576. 


*  Annolled,  '6D,  180 ;  '74,  i,  289 ;  '76,  ii,  577. 

Abstracts  of  bids,  '67,  244;  '71,  223,224;  '73,  356;  '75,  i,  327. 

Abstracts  of  contracts,  '67,  243;  '69,  181;  '71,224;  '73,  357;  '74,  i,  241;  '75,  i,  328. 

Eni^neers. 

Chief  of  Enoiniskrs. 
Seports,  '66^  iii,  15,  30;  '67,  32;  '68,44;  '69,  40;  '70;  51;  '71,  49;  '72,  46;  '73,  46; 

•74,  i,  53;  '75.  i,  58;  '76,  i,  110;  '77,  117;  '78,  132;  '79,  175. 
Engineers  in  Charge. 

Capt.  John  A.  Tardy,  1866-'e7.    Reports,  '66,  iv,  157,  166. 

Lieut.  Col.  C.  E.  Blunt,  1867-'69.    Reports,  '67,  241 ;  '68,  249. 

Uaj.  M.  P.  McAlester,  1869,  '69,  :)9. 

Capt.  F.  Harwood,  1869,  '74,  i,  239. 

Major  N.  Bowen,  1869-'70,  '69,  39.    Reports,  '69,  180 ;  '70,  199,  213. 

Lient.  B.  D.  Greene,  1870,  '71,  49. 

Mi^}.  J.  M.  Wilson,  1870-75.    Reports,  '71,  223;  '72,  248;  '73,  354;  '74,  i,  238; 

'75,  i,  326. 
Major  Walter  McFarland,  1875-'—.    Reports,  '76»  ii,  676;   '77,  976;  '78, 1272; 

'79,  1726. 
Assistants. 
James  S.  Lawrence,  '66,  iv,  159,  167. 
Capt.  W.  A.  Jones,  '68»  44 ;  '70,  51,  198. 
First  Lient.  B.  D.  Greene,  '70,  51,  198. 
W.  P.  Judson,  '70,  213. 

Estimates* 

By  Capt.  J.  A.  Tardy,  for  pier  extension  and  dredging,  $117,927.32,  '66^  iii,  15,  iv, 

159  •  '67  241  •  '74  i  240. 
By  Mi^.' J.  M.  Wilson,  additional  for  completion,  (50,000,  '72,  248;  '74,  i,  239,  240^ 

241;  '75,1,327. 

Financial  Statements* 

'67,  32,  241;  '68»  44,  250;  '69,  40, 181 ;  »70,  51,  200;  '71,  49,  222;  '72,  46,  248;  '73, 
46,  355;  '74,  i,  53,  241:  '75,  i,  68,  327;  '76,  i,  110,  ii,  577;  '77,  117,  977;  '78, 
132,  1272;  '79,  175,  1726. 
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OI.COTT  HABBOBf  If.  T^-^lontiiiiied. 


Operattons. 


Year. 


1867- '68 
1868>'60 

186»-'70 

1870- '71 
1871-72 

1872-73 
1873-74 
1874-75 

1875-76 

1876- *77 
1877-78 
187^79 


East  pier. 


i 

X 


L.fL 


00 

376 

150 
140 

120 


I 


L./L 


160 


120 


West  pier. 


"5, 


L./L 


845 

100 

180 
90 

90 


a 


L./L 


275 


198 


90 


Dredging. 


Chib.ydt. 
1,500 


18,188 


18.428  mud, 
2,386  rook. 
4,630  rock. 


2a,0008and, 
5,000  rock. 


Bemirkii. 


100  linear  feet  of  old  pier  reboflt. 

Bredffing  in  channel  and  for 
criM. 

Partial  reeonatmotlon  of  eaat 
pier;  average  ooat  for  dredg- 
ing, 87  cents  per  cabio  yard. 

Wozk  by  hired  labor ;  repairs. . . 

21 5  linear  feet  sapentractnre  on 
eaat  and  230  feet  on  west  pier 
planked  and  filled  with  st<nie. 

Bnperitniclaroon  cclba  sunk  in 

im 

Obatmctiona  removed ;   dredg* 

ing  to  7  and  9  feet. 
Average  coat  per  cubic  yard  cf 

excavation,   $L98;   depth  of 

water,  12  feet. 
Bepaiia 

No  operations  daring  year 

Ko  operations  daring  year 

Ko  operations  daring  year , 


>68,  44,  248;  'W,  ii. 

577. 
'69,40,180;  70,51; 

"74,1.289:76,11, 

577. 
»70,  6L   199;  74,  i, 

239;  *76,ii,577. 

'71,  49,  222;  '76,  ii, 

5  8. 
72,'  46,  248:  74,  I. 

249;  7«,  11,578. 


73,  46.  354 ;  74,  i, 
239;  '76,  ii,  578. 

'74, 1,58, 240;  76,11, 
578. 

76,  i,  SB,  826. 


70,  i,  1X0,  ii,  576L 

•77, 117,  976w 
'78, 183,  1272. 
'79, 175,  1720. 


History  of  operations^  '74,  i,  S38 ;  '76,  ii,  577,  578.  Abstracts  of  material  used  and 
work  done,  '74,  i,  240.  Provisions  of  the  law  with  respect  to  appropriations 
the  cause  of  delay  in  operations,  '67,  32. 

Physical  Characteristics. 

General,  of  Eighteen  Mile  Creek,  '66,  iv,  157. 158.  Injurious  effect  of  eaat  pier,  *6€^ 
iv,  158.    Direction  of  prevailing  storms,  '70, 199.    Underlying  bed  of  rook,  '72, 

46,248;  '76,  ii,  578. 

Private  and  Corporate  ITork. 

Previous  to  184(i.  Fier  250  linear  feet,  '74,  i,  238.  <<  Short  piers  at  entrance  of  creek 
built  many  years  ago,  but  now  (1866)  completely  gone,''  '66^  iv,  157. 

Projects. 

By  Colonel  Tumbull,  1848,  '74,  i,  238;  '76^  ii,  577. 

By  Capt.  J.  A.  Tardy,  1866,  two  parallel  crib  piers,  200  feet  apart-,  each  1,000  linear 
feet  in  length,  and  extending  to  11  feet  of  water  in  the  lake,  and  dredgins  in 
channel  and  between  piers;  estimated  cost,  $117,927,  '66,  iii,  15,  iv,  iSs,  159; 
•67,  32;  '74,  i,  239;  '76,  ii,  577. 

By  Maj.  N.  Bo  wen,  for  completion  of  operations  by  hired  labor,  '69,  40, 181. 

Bv  Maj.  J.  M.  Wilson,  for  removal  of  rock  and  dredging,  '72,  46,  248;  '74,  i,  239. 

R*^8um6  of  plans  and  projects,  '74,  i,  238;  '76,  ii,  577. 

Surveys. 

1846.  By  Col.  William  Tumbull,  '74,  i,  238 ;  '76,  ii,  677. 

1666.  Under  direction  of  Capt.  John  A.  Tardy,  by  J.  S.  Lawronce,  '66,  iii,  15,  ir, 

157*  '74  i  239. 
1870.  Under  direction  of  Maj.  K.  Bowen,  by  W.  P.  Judson,  '70,  213;  '76»  ii,  577. 
1872.  Under  direction  of  Maj.  J.  M.  Wilson,  '72,  248;  '76»  ii,  578.    Memoranda  of 

soundings,  '70,  199;  '74,  i,  239;  '76,  ii,  677,  57a 
Maps. 
'76^  ii,  676.    Map  of  the  harbor  June  30, 1879,  '79, 1726. 
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OIiD-HOUS!E  GHAIOTEIi,  Pamlico  Sonntf,  N.  €•— Examination  of. 

CHIKV  or  £NOINKBRa 

Reports,  *73,  79;  '74,  i,  89. 
Engineer  in  Chabos. 
Maj.  William  P.  CraiglilU,  1873.    Report,  '74,  it,  84. 

A  8MIAT  A  IffT 

George  H.  Elliott.    Report,  '74,  ii,  85. 
Physical  Characteristics. 

Obstruoted  by  a  shifting  sand  balkhead,  and  connected  with  the  ocean  by  Oregon 
Inlet,  wmoh  is  constantly,  shifting  its  location,  '74,  ii,  84. 
Plans. 
M^jor  Craighill  recommends  that  no  money  be  expended  by  the  United  States  in 
attempting  to  improve  this  channel,  '74,  ii,  85. 
Surreys. 
1873.  Under  direction  of  M^jor  Craighill^  examination  made  by  George  H.  Elliott. 
Reports^  '74,  ii,  84, 85. 


OniAHAy  ]f£BR«^See  Missouri  Rivxr.) 


ONAIVCOCK  HARBOR,  TA^-tImprovemsnt  of. 
Appropriatioiis. 

1879,  $3,000,  '79,  77. 

Commerce. 

Jostification  of  improvement,  '79,  511,  717.    Commercial  importance  of  Onancock. 

'79  717. 
Statistics,  '79,  511, 718,  719. 
Engineers.  ■ 
Chief  of  Engineers. 

Reports,  '78.  76 ;  '79,  77,  96. 
Engineers  in  Charge. 
Capt.  C.  B.  PhiUips,  1878-79,  '78,  76.  Report,  '79,  716. 
M^.  W.  P.  CraighiU,  1879-'—,  '79,  77.    Report,  '79,  610. 

.ASSISTANT. 

J.  M.  Woibrect,  1878-79,  '79,  716.    Report,  '79,  717. 
Estimates.    (See  Projects.) 
financial  Statements. 

•79,  77,  511. 

Physical  Characteristics. 

Sand-bar  at  mouth  of  harbor,  '79,  717. 
Projects. 

By  Capt.  C.  B.  Phillips,  for  dredgincra  channel  through  the  bar  at  the  month  of  the 
harbor  and  near  the  wharves,  ^  feet  in  width  and  8  feet  in  depth  at  mean  low- 
water,  at  an  estimated  cost  of  (10,000,  '79,  511,  716,  717,  718. 
Survey. 
187&-'79.  By  J.  M.  Woibrect.    Report,  '79,  717. 


OIVTOMAOOlf  HARBOR,  MICH.— Improvement  of. 

A  ppropriations. 

1867 t97, 600, '67,  20. 

1870 - 10,000,  '70,33. 

1874 23,000,  '74,1,36. 

1875 25,000,  '75,  i,  41. 

1876 15,000,  '76,  i,  93. 

1878 15,000,  '78,  112. 

1879 17,000,  '79,  151. 

Total  to  1879 (202, 600. 

Consistent  action  and  large  appropriations  necessary  to  carry  on  the  work  econom- 
icaUy,  '68, 79;  '75, 1,  185 ;  '76^  ii,  321. 
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Commerce. 

Benefit  of  the  impTovement,  '70,  91 ;  '71,  106 ;  '72,  113.  Coiiditi<m  of  bnsinesB  in 
Lake  Superior  re^on,  '68,  86.  Neceseity,  availability,  and  importaaee  of  a  har- 
bor of  refuge,  '67.  63;  '68,  84;  '71,  30;  '73,  136;  '74,  i,  136;  '75,  i,  185;  '78» 
1131 ;  '79.  1478. 

Statistics,  '67.  64,  65 ;  '68,  86,  88 ;  '70,  91 ;  '72.  113;  '74.  i,  135;  '75,  i,  186;  '76^ 
ii,  321,  322;  '77.  842;  '78, 1132;  '79,.  1479.  , 
Contracts* 


Year. 


Contraeton. 


1867 
1867 
1867 
1800 

1870 
1874 
1875 
1877 
1879 


8.  8.  Vanglm 

Peter  White 

Gelley  Sc  Weston. 
S.F.  Prlnee 


James  Meroer 

H.  J.  Lutes 

Ames  Sc  Emery.... 

H.  J.  Lates 

C.  P.  MaoDoogaU* 


Ceatiact  fi»w. 


Materials 

ICatoHsla  Ibid  labor, 
do. 


fiemoval^of 


aad 


olwtraotfqiw 
pier  extension. 

Extension  of  west  pier 

Bepslrs,  refilling  cribs 

Extension  of  west  pier,  10  cribs 

Saperstmotare 

Extension  of  «ast  pS«n;  6.otlbs. . 


•67,67. 
'C7,  67. 
'69,  91, 72. 

'71,l08. 
'76,  ii,  821. 
'76,  ii,  821. 
'77,  841 ;  *78,  113L 
*7»,  1477, 1479. 


*  Contract  extended  to  cover  three  (8)  additional  cribs,  '79, 1477. 

Abstracts  of  bids,  '75, 1,  187;  '77.  844  ;  '79,  1479. 
Abstracts  of  contracts,  '67,  57.  64 ;  '68»  88 ;  '69,  79. 
DocnmentSs    (Not  published  Id  reports.^ 
H.  Doc.  80,  39th  Cong.,  2d  Sess..  details  of  the  snryey  of  the  harbor  of  Onto&agoit, 
'67,  17, 
En^neers* 
Chief  of  Ekginebbs. 
Reports,  '67.  17,  20;  '68^  27 ;  '69.  24;  '70.  33;  '71,  30;  '72,  30;  '73,  31;  '74,  i, 
36 ;  '75,  i,  40 ;  '76,  i,  93 ;  '77,  97 ;  '78, 112 ;  '79, 151. 
Enoineebs  in  Charge. 
Maj.  J.  B.  Wheeler,  1867-70.    Beports,  '67,  55, 63 ;  '68,  79,  84 ;  '69,  72. 
Capt.  J.  W.  Cuyler,  1870,  '70,  33.    Temporarily  in  charge. 
Maj.  D.  C.  Houston,  1870-73,  '70,  32.    Reports,  '70,  90;  '71,  108  f  '72, 113. 
Maj.  F.  U.  Farquhar,  1873-75,  '73,  29.    Reports,  '73, 136 ;  '74,  i,  134. 
Maj.  Henry  M.  Robert,  1875-^—,  '75,  i,  40.    Reports,  '75,  i,  185:  '76,  ii,  321 ;  '77, 
841 ;  '78,  1131 ;  '79.  1477. 
Assistants. 
Henry  Bacon,  1867-'68,  '69,  71.    Reports,  '67,  63;  '68,  84. 
Capt.  J.  W.  Cuyler,  1869,  '69,  70. 
Estimates.    (See  Projects.) 
Financial  Statements. 
'67,20:  '68,  27;  '69,  24 ;  '70,  33,  91;  '71,  30;  '72,  30, 113;  '73,  31, 136;  '74^  h^ 
134;  '75,  i,  41, 186;  ^76.  i,  93,  ii,  321;  '77,  97,  843;  '78. 112, 1132;  '79, 151,1478. 
Operations. 


Pier  extensioii. 

Remarks. 

Year. 

Eaatem. 

VVestem. 

Beferences. 

Crib. 

Pile. 

Crib. 

Pile. 

1867-68 

Lin.ft 
387 
900 

62 

Lin./L 

Lin./l 

Work  commeDced  October;  1807— 

455 piles  remoyed;  rejMdTB 

Supentmctares  completed 

'06,27,85. 
*69,  24. 

1868-'t:0 

270 

1869^'70 

TO,  381,90^ 
Tl.  108. 

1870-71 

160 
64 

1871-72 

'72,  30, 113. 
'73,  31,136. 

1872-'73 

Ko  OT>etatioiMi 

1873-74 

dO' - 

»74,  i.  134. 
'75,  i,  186. 
'TC;  t  «,  ii,  33. 

*n.  07  Ml,  84S. 

3*74-75 

430 
68 

Ke]>air8  .- 

1875-76 

500 

Repairs ;  350  fiael  of  snperstract- 

ure. 
SuDerstmctuTe   ia-  vrooess    of 

1876-'77 

1877-78 

completi<Hi. 
SeDalrs :    satjerstnictore  com-     '9R- 1  f  ^  iiSL 

1878-'7» 

80O 

pioted. 
Hepain  and  n^Sliinff  ,,^.^,-^-^.. 

'79. 161. 1477. 

1 

RIVERS  AND  HARBORS.  399 

OUTTONAC^If  HARBOB,  MICH.-OontinuAd. 

Operations— Continued. 
K^um^  of  operations,  '74,  i,  134. 
Abstracts  of  materials,  '68,  86 ;  '76»  ii,  322 ;  '77,  842 ;  '78, 1132 ;  '79,  1478. 

Physical  Characteristics. 

General  description.  '67,  63.  Freshets,  '67,  64.  Ontonagon  River  has  not  a  suffi- 
cient volume  01  discharge  to  maintain  a  uniform  depth  of  14  feet,  even  if  the 
piers  Tfere  extended  (M^jor  Raynolds),  '67,  256.  Comparative  depths  of  water 
at  the  moutii  of  the  river  &om  1856  to  1867,  '68,  85.  Oscillation  of  water  sur- 
face, '68,  86. 

Private  and  Corporate  liTorlL. 

Attempted  improvements  on  the  part  of  the  county  of  Ontonagon  referred  to,  '68, 
85.  Citizens'  pile-work  at  the  inner  end  of  western  pier,  '73,  136,  The  dredg- 
ing inside  the  shore  line  considered  local  work,  '67,  64. 

Projects* 

By  M%jor  Wheeler,  for  the  construction  of  two  parallel  piers  of  crib-work,  250  feet 
apart,  2,160  feet  and  2,340  feet  for  the  respective  lengths  of  the  west  and  east 
piers,  across  the  present  channel  and  the  bar  at  the  mouth  of  the  river  to  the 
18-foot  curve  of  Lake  Superior,  at  an  estimated  cost  of  $292,801.  Increased, 
for  dred«dng,  to  |363,770,  '67,  20,  63,  65 ;  '68,  27,  87.  Amount  required  for  com- 
pletion, f  161. 170,  '79,  151.  Discussion  of  the  method' of  construction  of  pier 
work,  and  of  position  of  piers,  '67,  63. 

Surveys. 

1867.  Inferred  from  '67,  17.  

Maps. 

Of  Ontonagon  Harbor,  '76,  ii,  322. 

[S.  O.  L.  P.] 


OOSTSNAVIiA    AUTB  COOSAtTATTEE  BITEBS,  OA^-Improye- 

MENT  OF. 

Appropriations. 

1874  (Oostenaula  River). ..  $10,000,  '75,  i,  77,  794. 

Itf75 5,000,  '75,1,77,794. 

1878 4,000,  '78,  104,766. 

1879 3, 000, '79,  141, 1272. 

Total  to  1879 122,000. 

Commerce. 

Does  not  justify  further  appropriations,  75,  i,  794. 

Engineers. 

CRIKP  OB*  filfOIMTCSRS 

Reports,  '71,  64;  '72,  59;  '74,  i,  71;  '75,  i,  77;  '76,  i,  87;  '77,  91;  '78,  104;  '79, 
141. 
Engineers  in  Charge. 

Maj.  Walter  McFarland.    Reports,  '71,  497  ;  '72,  481 ;  '75,  i,  792. 

Capt.  L.  C.  Overman.    Report,  '74,  i,  581. 

Capt.  W.  R.  King.    Reports,  '76.  i,  714 ;  '77,  601 ;  '78,  i,  706 ;  '79,  1271. 
Assistant 

R.  C.  Moballa.    Report,  '72,  507. 

Estimates*    (See  Plans. ) 

Financial  (Statements. 

'75.  i,  77,  794 ;  '76.  i,  87,  715;  '77,  91,  601 ;  '78,  104,  766;  '79,  141, 1272. 

Operations. 

1874-^5.  Rirer  improved  at  various  places  by  small  riprap  dams,  removal  of  snags, 

graveL  etc.,  '75,  i,  77,  792. 
1875-76.  Removal  of  obstructions  and  construction  of  dams  by  hired  labor,  '76, 1, 

87,714. 
1876-'77-78.  Operations  suspended,  '77,  601  j  '78,  766. 
1878-79.  Removal  of  obstructions  and  repairmg  and  improving  dams  at  11  different 

points,  '79,  141,  1272. 

Ptaf  sieal  Characteristics. 

Description,  '72,  507 ;  '74,  i,  582. 
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Plans* 

By  R.  C.  McCalla,  in  1872,  for  3  feet  water  from  Beeaeato  Rome,  $10,000  to  $12,000, 

'72,  509. 
By  Captain  Overman,  in  1874,  for  remoyal  of  snags,  bars,  etc.,  to  obtain  2  feet  to  3 
feet  of  water  from  Resaca  to  Carter's  Mills  for  7  months,  |5,290 ;  for  8  months, 
$10,335 ;  for  9  months,  $16,206.50,  '74,  i,  582. 
By  Captain  King,  in  1879,  for  completing  existing  project,  $6,20a50,  '79, 141, 1272. 
Project, 
By  Mi^or  McFarland,  in  1874,  for  boilding  dams,  remoTal  of  snags,  rock,  etc.,  by 
hired  labor,  '75,  i,  77,  792. 
Sarveys. 
1872.  By  R.  C.  McCalla,  under  direction  of  Mi^or  McFarland,  firom  Resaca  to  Borne. 

Reports,  '72,  481,  507. 
1874.  By  Capt.  L.  C.  Overman,  from  Resaca  to  Carter's  Mills.  Report,  '74,  i,  581. 


08AQE  BITEB9  ]XEO.— Impbovbment  of. 
JLpproprtatioiis. 

1871 $25, 000, '71,  333, 

1872 25,000,  '72,  53. 

1873 25, 000, '73.  55. 

1874 25,000, '74,  i,  61. 

1878 20, 000, '78,  94. 

1879 20,000,  '79,  120. 

Total  to  1879 $140, 000. 

Commerce. 

Real  wealth  of  conntry  adjacent  to  the  river,  $100,000,000,  '71,  328;  commerce  of  the 
river,  nothing.    Remarks  thereon  by  Captain  Allen,  '74,  i,  348 ;  by  Colonel 
Bimpoon,  '75,  i,  489^  492.    Commercial  importance  of  the  Osage  Valley  described 
in  detail,  '75,  i,  49&.    Reported  by  Colonel  Simpson  as  not  sufficient  to  justify 
the  expense  of  the  improvement,  '75,  i,  493. 
Statistics,  '74,  i,  340 ;  '75,  i,  490. 
Contracts. 
1872.  Howard  Cook,  for  dredging  on  shoals,  '73,  458, 459 :  relieved  therefrom,  '74, 

i  338. 
Abstract  of  bids,  '73,  458. 
£ii^neers* 
Cbibf  of  Engineers. 
Reports  against  further  improvement,  '75,  i,06.    Reports,  '70,  31;  '71,  59;  '72, 
52;  '73,  55;  '74,  i,  61 ;  '75,  i,66 ;  '76,  i,  82;  '78.  94;  '79,  119. 
JSnqineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1870-73.    Reports.  '71,  327, 333 ;  '72,  341. 
Col.  J.  H.  Simpson,  1873-^—.    Reports,  '73,  458;  '74,  i,  338;  '75,  i,  448, 490;  "76; 
i,  649;  '78,687;  '79,  1044. 
Assistants. 
Desmond  Fitzgerald,  on  survey.    Report,  '71,  328. 
Capt.  Charles  J.  Allen,  1871-'74,  '71,  334.    Report,  '74,  i,  345. 
Alonzo  Livermore,  1872,  '72,  341. 

Blaisdell,  1873,  '73,  459. 

George  R.  Eichbaum,  1873,  '73,  459.    Death,  '74,  i,  342. 
W.  8.  Simpson,  1874,  '74,  i,  340.    Report,  '74,  i,  341. 
William  M.  Gordon,  1875.    Survey,  '75,  i,  489.    Report,  '75,  i,  493. 
Bsttmates. 
By  D.  Fitzgerald,  1871,  assistant  engineer  for  the  improvement,  $180, 000,  '71,  333. 
By  Lieatenant-Colonel  Raynolds,  1^0,  for  the  improvement  by  dams,  scraping,  etc., 

$200,000,  '71,  328;  '72,  343. 
By  Captain  Allen,  1874,  for  the  improvement  by  dams,  scraping,  etc.,  $500,000,  '74, 
i,  348. 
By  Colonel  Simpson,  1875,  for  slack-water  improvement,  $3,000,000,  *75,  i,  489.  ' 
Financial  Statements* 

•71,  333;  '72,  53;  '73,  460;  '74, 1,61,430;  '75,  i,  66, 490;  '78;  687;  '79,  120. 
Operations. 
Commenced  by  hired  labor  September,  1871,  '71,  333 ;  '72,  341. 
1871-'72.  Scraping  on  bars ;  11,200  cubic  yards  removed  at  cost  finom  5J5  cents  to  60 
cents  per  yard^  logs  and  stumps  removed  from  channel;  repairs  made  oo  fonr 
-wing  dams  built  by  State  autnorities.    List  of  shoals  and  work  done  thereon, 
'72,  342. 
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OSAOE  RITCB,  MO.— Continued. 

Operations— Continued. 

187^73.  Instramental  survey ;  training  wall  at  Shipley's  Shoal  commenced ;  quarry- 
ing stone  and  cutting  timber,  '73,  458. 

1873-74.  6,370  linear  feet  of  dams  and  training  wall  built  on  three  shoals ;  100  feet 
of  old  dam  torn  away ;  channels  scraped  50  feet  by  2  feet,  two  500  feet  long  and 
one  1,300  feet ;  120  trees  cut  from  bank:  62  snags  removed  from  channel,  '74, 
i,338. 

1874--75.  Repairs  at  Burd's  Shoal ;  2,075  linear  feet  of  dams  built ;  channels  scraped 
50  feet  by  2  feet,  two  300  feet  long  each,  one  500  feet,  one  1,500  feef; ;  112  trees 
cut  from  banks ;  94  snags  removed,  '75,  i,  488, 490.  Survey  for  slack- water  nav- 
igation made,  '75,  i,  493. 

1875-^6.  No  operations;  further  improvement  reported  useless, '75,  i,493;  '76,  i, 
649.  Work  abandoned  and  property  sold,  '76,  i,82. 

1876-77.  No  operations ;  no  report. 

1877-78.  No  operations,  '78,  687. 

1878-^9.  Repairs  made  on  two  dams ;  1,130  linear  feet  of  dam  built  at  Moore's  Flats, 
where  a  channel  was  scraped  450  feet  by  50  feet ;  906  trees  were  cut  from  banks ; 
89  snags  removed,  '79,  1044. 
Physical  €baraGteristlcs. 

Drscnbed,  '73,  45» ;  '74,  i,  :^6 ;  '75,  i,  494.    Table  of  shoals,  '71,  332. 
Private  and  Corporate  fiFork. 

Tbe  State  of  Missouri  built  wing-dams  and  dredged  at  several  points,  '74,  i,  339:  at 
an  expense  of  $175,000,  with  no  value  resmting  therefrom,  '74,  i,  345:  '75,  i,. 
490. 
Projects* 

By  Mr.  D.  Fitzgerald,  for  improvement  by  dredging  the  shoals  so  as  to  give  3  feet  of 
water  from  Roscoe  to  the  mouth,  233  miles,  at  a  cost  of  $180,000,  '71,  331.  Re- 
marks by  Lieutenant-Colonel  Raynolds  thereon,  '71,  328,  333 ;  by  Colonel  Simp- 
son, *73,  460:  by  Captain  Allen,  '74,  i,  348. 

By  Mr.  William  M.  Gordon,  for  slack-water  navigation  by  27  locks  and  dams,  at  a* 
cost  of  $3,000,000,  '75,  i,  496.    Remarks  by  Colonel  Simpson,  '75,  i,  491. 

1840.  By  Stat«  Engineer  William  M.  Morrell,  referred  to,  '75,  i,  489. 

Directed  by  act  of  July  11,  1870,  '70,  31.    Examination  made  by  D.  Fitzgerald,. 

October,  1870.  Report  thereon,  '71,  328. 
Instrumental  survey  of  60  miles  of  river  in  1872,  '72,  458. 
For  look  and  dam  improvement  in  1875,  '75,  i,  489.    Report  of  Mr.  William  M.  Qor-- 

don,  assistimt  engineer,  '75,  i,  493;  report  of  Colonel  Simpson,  '75,  i,  490. 
Survey  of  196  miles,  from  Ottawa,  Kans.,  to  Osceola,  Mo.,  in  1878,  '79,  1044. 

[8.0.L.P.]j 


>  '66,  lii,  29. 


OSl^EOO  HARBOR,  N.  T.~Improvem£NT  of. 

Appropriations. 

1826  (for  survey) $200  00    Act  of  May  20,  1826. 

1827  (for  improvement)  33, 348  64  ^ 

1828 ". 9,583  39 

2g29                  7  472  00 

1631  (4'  appropriations')  22|  016  84 

1832 19,000  00 

1833 8,400  00 

1834 30,000  00 

1836 20,000  00 

1837 15,000  00 

1838 46,067  00 

1844 20,000  00 

1852 40,000  00 

1860 •IW.OOO  00  '74,  i,  263;  '76,  i,  599. 

1864  (allotment) 25, 000  00  '66,  ii,  40,  41. 

1866 45,000  00 '66,  ui,  17. 

1867 60,000  00'67,  34. 

1868  (allotment) 20, 000  00  '68,  46. 

1869  (allotment) 22, 275  00  '69,  22. 


*  Mentioned  in  reports  but  not  in  Mste  of  Cangress 
26  EN 
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OStTEOO  HARBOR,  N.  T.-€Qntiiiaed. 

AppropriaUoii9--Coiitmaed. 

lOTO 150,000  00  '70.  54. 

1870  (allotinent) 6, 000  00  '71,  51 ;  '74,  i,  264. 

1871 100,000  00 '71,  51. 

1872 100,000  00*72,47. 

1873 100,000  00 '73,  48. 

1874 75,000  00'74,  i,  55. 

1875 90,000  00 '75,  i,  60. 

1876 90,000  00 '76,  i,  111: '77,  119. 

1878 90.000  00 '78,  133. 

1879 90,000  00 '79,  177. 

Total  to  1879 $1,264,362  87 

Statement  of  appropriations,  '74,  i,  261,  264 ;  '76^  ii,  595,  601 ;  '79,  1734. 
Commerce. 
Importance  as  a  harbor  of  refnf^,  '67,  237.    Jnatification  of  improTement,  S.  Doc. 

42,  35th  Cong.,  Ist  Seas.,  154;  '66»  iv,  169;  '67,  237:  '68»  46,  247:  '69, 172;  '70; 

214,  218,  267 ;  '71,  237,  238,  242 ;  '72,  261,  266 ;  '73,  372. 
Oswego  seventh  in  rank  in  the  collection  of  UnitM  States  onstoms,  '70,  215. 
Second  in  rank,  '79, 1737.    Public  right  of  free  access  to  new  harbor,  '70, 2!^1. 
Discussion  of  expediency  of  increasing  depth  of  harbor  so  as  to  admit  vessels  of  14 

feet  draught,  '67,  257. 
Statistics,  '66,  iv,  174;  '67,  237;  '68,  247;  '69,  172;  '70,  210,  211,  214-«17;  '71, 

238;  '72.  261;  '73,  373;  '74,  i,  266;  '75,  i,  347;  '76,  ii,  595;  '77,  983;  '78, 1279; 

•79.  1737. 
Contracts. 


1806 
1866 
1866 
1866 
1866 
1866 
1867 
1867 
1868 
1869 
1860 
1860 
1870 
1871 
1871 
1871 
1871 
1871 
1871 
1871 
1872 


Contractor. 


A.  P.  Grant 

do 

J.  W.P.Allen 

H.  Gleason 

Ontario  Iron  Works  . 
J.N.  Collins  &  Co... 

Edwin  Allen 

do 

D.  C.  Gann 

W.M.  Piatt 

Pratt&Co 

James  Caldwell 

Post  Sc  Henderson  . . . 
Tbomas  Keeler 

E.  H.  Freoch* 

RN.  Gere 

Leverich  &  Gardiner 
Charles  J.  De  Graw. . 

Jesse  Kinf; 

James  (^aldwell 

H.  J.  Mowry 


Contract  for— 


Dredgine 

Hateriaiand  labor 

Towins  scows 

Hire  of  scows 

Materials 

do 

I>redging 

Removing  old  crib  and  stone. 

Materials 

do 

do 

do 

do 

Labor  and  materials 

do 

do 

Timber 

do    

Materials 

do    

Pier  oonstraction 


Beference. 


'C6,  iv,  177. 
'66,  iv,  177. 
'66,  iv,  177. 
"66,  iv,  177. 
»66,  iv.  177. 
*e6,  iv,  177. 
>67,242. 
'67,  242. 
'68,250. 
'69, 174. 
'69, 174. 
'69, 174. 
'70,  211. 
'71,  237,  240. 
'71,  287,  240. 
'71,  337,  240. 
'72,  260. 
'72,260. 
'72,260. 

'73-  9fin- 


'  fTAf  sou. 

'72,  260. 
'73,371,377;  '74,  f ,  «7. 


*  Declined  to  accept,  '71,  287,  240. 

Abstracts  of  bids,  '67,  242 ;  '68,  260 ;  '69,  173 ;  '70,  211 ;  '71,  238,  239,  240;  '72, 962; 
'73.  374,  375,  376.    Abstracts  of  contracts,  '66,  iv,  177 ;  '69,  174  ;  '70,  211;  '71, 
241,  242 ;  '72,  263 ;  '73,  377 ;  '74,  i,  267 ;  '75,  i,  346. 
Defense. 
Fort  Ontario,  situated  on  east  side  of  harbor,  completely  commands  entrance,  S. 
Doc.  42,  35th  Cong.,  1st  Sess.,  p.  154 ;  '70,  210.    Breakwater  wanted  to  form  a 
harbor  for  United  States  Navy  in  time  of  war,  '76,  ii,  599. 
JDocnmentSa    (Not  published  in  reports.) 

H.  Doc.  20,  4l8t  Cong.,  2d  Sess.,  70,  209 ;  H.  Doc.  263,  4l8t  Cong.,  2d  Sess.,  '70,  209. 
Eng^lneers* 
Chief  op  Engineers. 
Reports,  '66,  i,  2,  4,  55 ;  ii,  40,  41 ;  iii,  17, 29 ;  iv,  171 ;  '67, 33, 252 ;  '68, 46 ;  '69,  H : 
•70,  54,  291;  '71,  51,  242,  246,  247;  '72,  47,  269;  '73,  48;  '74,  i,  55;  '75,  i,  59; 
'76,  i,  111;  '77,  118;  »78,  133;  '79,  176. 
Board  of  Engineers. 
Board  recommend,  1853,  the  enlargement  of  the  harbor  by  two  detached  break- 
waters, 700  feet  in  advance  and  parallel  to  the  original  work,  and  400  feet  apart, 
and  afterwards  to  be  connected  with  the  shore,  '74,  i,  26.^. 
(Lieutenant  Colonel  Kearney  and  Majors  Long,  Bache,  and  Tumball.) 
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OSl¥E€K>  HABBOR,  N.  T.— Contiuaed. 


E  ng^ineera — Continued. 
Board  of  Engineers-— Continued. 

Board  consider,  1870,  that  the  present  harbor  ^orks  are  insufficient  for  the  accom- 
modation and  protection  of  its  commerce,  and  that  wharf  room  can  only  bo  ob- 
tained by  a  new  outer  harbor,  and  recommend  Mf^or  Bowen's  project,  '70,  54, 
219-222. 

(Lieutenant-Colonel  Woodruff  and  Mt^jors  McFarland  and  Bowen.) 

Board  recommend,  1871,  that  the  work  be  commenced  on  easterly  section  and  ex- 
tended westwardly  to  the  shore,  *71,  245. 

(Lieutenant-Colonel  Woodruff,  M^or  Wilson,  and  Captain  Harwood.  Major 
Wilson  dissentinff,  submits  minority  report,  '71,  248.) 
Board  reconvened,  lS71,  to  consider  the  expediency  of  beginning  work  on  the  pro- 
posed pier  at  the  west  end.  Board  recommend  that  the  request  of  the  town 
of  Oswego  (viz,  that  the  work  be  commenced  at  the  west  end)  be  acceded  to, 
although  still  adhering  to  their  opinions  as  to  the  advantage  of  beginning  at 
the  east  end,  '71,  242.    Report,  '71,  243-246. 

(Lieutenant-Colonel  Woodruff,  Major  Wilson,  and  Captain  Harwood.) 
Engineers  in  Charge. 

Capt.  William  Smith,  1827,  '76^  ii,  596. 

Capt.  T.  W.  Maurice,  1829,  '74,  i,  261. 

Lieut.  R.  C.  Smead,  1833,  '74,  i,  261 ;  '76,  ii,  596. 

J.  W.  Judson.  1838,  '74,  i,  262. 

Captain  Canfield,  1839,  '74,  i,  262. 

MaJ.  William  TumbuU,  1857,  '76,  ii,  598,  598. 

Maj.  J.  D.  Graham,  1857-'65,  '66,  i,  4;  iii,  16;  '76,  ii,  599.  Report,  8.  Doc.  42, 
35th  Cong.,  Ist  Sess.,  153, 158,  165. 

Mai.  C.  E.  Blunt,  1866-'69,  '66,  ii,  41;  '67,  32;  '68»  44;  '69,  39;  '74,  i,  263;  '76, 
ii,  599,  600.  Reports,  '66,  i,  2,  55,  56;  ii,  40;  iv,  169,  173,  177 ;  '67,  236,  257 ; 
'68,  246,  254. 

Maj.  M.  D.  McAlester,  1869,  died  April  23,  '69,  :)9. 

Capt.  F.  Harwood,  temporarily  in  charge,  '69,  170. 

M^.  N.  Bowen,  1869-70,  '69,  39;  '70,  51;  '71,  49.  Reports,  '69,  171 ;  '70,  208, 
213. 

Lieut.  B.  D.  Greene,  1870-71,  '71,  49. 

Maj.  J.  M.Wilson,  1871-75, '71,  49;  '72,46;  '73,46;  '74,1,53;  75,i,58;  '76,1,110. 
Reports,  '71,  237,  246,  247,248;  '72,  259,  265;  '73,  371;  '74,  i,  261;  '75,  i,  345; 
'76,  ii,  595. 

Matj.  W.  McFarland,  ISrS-*— ,  '76,  i,  110;  '77,  117;  '78,  129;  '79,  174.  Reports, 
'76,  ii,  594;  '77,  982;  '78.  1277;  '79,  1732. 

A  AATflT  A  ''^Tfl 

Captain  Canfield,  1839,  '74,  i,  262. 
R.  J.  Dickson,  '70,  213. 
Estimates. 


Tear. 


1829 
1833 

1883 

1836 

1897 


1861 
1861 

1866 

1866 

1867 
ISffT 
1869 
1870 
1870 

1870 


Estimate  by- 


Captain  Manrice 

Col.  J.  G.  Totten... 

do 

Lieutenant  Smead.. 
M^jor  Graham 


do 

W.  S.  Malcolm 


Mi^or  Blunt. 


do 

do 

do 

Halor  Bowen 

do 

Board  of  EngineeTS. 


M%jor  Bowen. 


Estimate  for— 


A  breakwater  and  pier  head . 
Payine  breakwater  and  pier 

Masonry  saperstnictnre  for 

pier. 
Completing  breakwater  and 

superstniotare. 
For  repairs  of  breakwater  . . . 


An  outer  breakwater 

Bepairs    of  United    States 

dredge. 
For  annual  repairs 


Dredging  to  12  feet  depth — 
Deepening  harbor  to  15  feet. . 
Extension  of  light-house  pier. 

Kew  harbor  breakwater 

do 

New  harbor  breakwater,  per 

linear  foot. 
do 


Amount. 


$12, 720  00 
48,000  00 

56,802  00 

111,  042  00 

46, 391  OO 


463,765  00 
545  00 


10, 000  to  12,  000  00 

100, 000  to  120, 000  00 

25, 000  00 

50,000  00 

2. 500, 000  00 

1,650,000  00 

232  88 

275  00 


Reference. 


»74,  i,  261. 
'74, 1,  262, 

»74,  i,  262. 

'74,i,2e2;»76,U,507. 

S.  Doc.  42,  35th 
Cong.,  1st  Sess., 
pp.  154-166. 

'76,  ii,  590. 

S.  Doc.  42,  35th 
Cong.,  Ist  Sess. 

'66,  iv,  173;  '67,34, 
287. 

'66,  iv,  173. 

'67,  252,  257. 

'67,237;  '68,46,246. 

'69, 172. 

'70,  219. 

'70,  221. 

'74,  i,  264. 


Statements  of  estimates,  1827  to  1874,  '74;  i,  261^264. 
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OSWECiO  HABBOB,  N.  T.— Continaed. 

Expenditnres*    (See  Financial  Statements.) 

1865.  For  repairs,  tl4,588.17,  '66^  ii,  40. 

1866.  For  repain,  $17,480.96,  '66,  ii,  40. 

1867.  For  repairs  and  dredging,  $35,705,  '67,  237. 
1879.  For  repairs,  '79,  1736. 

Financial  Statements. 

•67,  34 ;  '68,  247 ;  '69,  41,  172 ;  '70,  54 :  '71,  51 ;  '72,  47 ;  '73,  48 ;  '74,  i,  56;  '75,  i, 
60  J  '76^  i,  111 ;  '77,  119;  '78, 133;  ^79,  177. 

lieffislation. 

Of  the  State  of  New  York,  1861,  ceding  Jurisdiction  to  the  United  States  of  land  <m 
which  masonry  pier  and  storehouses  stand,  '76^  ii,  599. 

Operations, 


1827 

1829  , 

1830  ! 

1831  ; 
1833 
1835 

1836  j 

1837  ' 
1838 
1844 
1845 

1853-55 
1855 
1857 

1868 
1860-^63 

1864 

1865 

1866 
18e7-'68 
186&-'69 
1869-70 
1870-71 
1871-'72 
187a-'73 
1873-74 
1874-75 

1875-76 

1876-'77 
1877-78 
1878-79 


Breakwater  commenced 

Breakwater  completed 

Stone  breakwater  commenced 

Stone  breakwater  continued  and  counter  forts  built 

Stone  breakwater  raised  as  high  as  top  of  pier 

1,115  tons  of  limestone  pavement  added  to  breakwater 

600  feet  of  breakwater  finished 

Work  in  progress  

Superstructure  completed,  breakwater  and  pier  repaired 

Both  pier  heads  rebuilt  from  water  line ;  fiuse  of  piers  repaired 

155  feet  of  superstructure  on  west  pier  built 

Repairs  continued 

Breach  fully  repaired ;  420  feet  of  west  pier  to  be  rebuilt 

Repairs  as  far  as  funds  would  permit 


Repairs  continued 

800  feet  of  pier  rebuilt  and  crib  work  protection  thrown  around  the 

angle. 
Repairs  continued ;  30  new  cribs  put  in  and  ballasted ;  500  feet  of 

pier  planked,  and  150  feet  raised  and  leveled. 
8  new  cribs  put  in  section  of  old  works ;  649  feet  of  plank  placed  on 

outer  face ;  70  feet  of  pier  raiaed  and  leveled ;  300  feet  ofnew  crib 

work. 
Repairs  and  dredging  in  progress;  channel  and  harbor  partially 

available  for  vessels. 
Repairs  and  dredging  in  progress;  greater  part  of  harbor  will  have 

12  feet  depth. 
Repairs  and  dredging  continued ;  work  on  extension  of  pier  com> 

menced. 
437  feet  of  crib  work  completed  and  leveled  up  for  superstruoture, 

excepting  60  feet  at  ena ;  repairs  of  old  breakwater. 
One  cxib  completed ;  old  breakwater  repaired;  light-houae  pier  fin- 
ished. 
1,059  feet  of  crib  work  and  640  feet  of  superstructure  completed ; 

old  pier  repaired ;  short  breakwater  placed  in  angle. 
750  feet  crib  work  and  670  feet  superstructure ;  old  pier  fhlly  re- 
paired. 
400  feet  of  crib  work  and  1,125  feet  of  superstructure  completed; 

counter  forts  built;  old  pier  repaired:  survey  made. 
1,025  feet  of  crib  work  and  494  feet  of  superstractnre  completed; 

counterforts  built ;  300  feet  additional  auperatructnze  partially 

finished. 
445  feet  of  crib  work  and  470  feet  of  superstructure  completed :  also 

800  feet  of  superstructure  partially  finished ;  repftirs  of  old  sad 

new  piers ;  counter  forts  built. 
210  feet  of  superstructure  built;  repairs  of  old  and  newpiers;  coun- 
ter forts  biiilt. 
423  feet  of  superstructure  completed;  repairs  of  old  and  new  piers; 

counter  forts  built. 
480  feet  of  crib  work  and  250  feet  of  superstructure ;  new  and  old 

breakwater  repaired. 


'74, 1, 261. 
'74,  i,  261. 
'74,  i,  asL 
'74,  i,  26L 
'74,  I,  26L 
'74, 1,  282. 
'74,  i,  282. 
'74, 1,  262. 
'74,  i,  262. 
»74,  i.263. 
'94,  i,  263. 
'74,  i,  263. 
'74,1,263. 
S.Doo.42J5GoBg.,lit 

Bess.,  158. 
'74, 1,  263. 
'74,  i,  263. 

'66, 1,  55. 


'66,  II,  40. 

'67,33,238;  "74, 1,361. 
'6B,  246; '74,1, 264. 
'69,  41,  171; '74,1, 261 

'70,  54,  208.  209. 
'71,  61,  237. 
'72,  47,  2Sft.261. 
'73,  48,  371,  872. 
'74,  i.  55,  264-266. 
'76,  i,  59,  345447. 

'76,  i,  111.  ii,  594,  565^ 

'77,lia,M2. 
'78, 133,  1277, 1278. 
'Tft,  176, 1732-173?. 


History  of  work  since  1827,  '74,  i,  261,  263,  264,  266;  '76,  ii,  595-601. 

Statements  of  material  used,  '72,  261;  '73,  372;  '74,  i,  265,  266;  '75,  i,  345-347; 

'76,  ii,  594,  595.    Average  cost  for  the  firat  600  feet  of  pier  for  a  depth  of  19feet, 

t70  per  linear  foot,  next  1705  feet  of  pier  for  a  depth  of  20  to  28  feet,  f  159  per 

linear  foot,  '74,  i,  265  ;  '75,  i,  346 ;  '78,  1279. 
Cost  per  linear  foot,  1874,  21  to  22  feet  in  depth,  (105,  '74,  i,  265 ;  '75,  i,  346;  '78. 

1279. 
United  States  dredge  sold,  1861,  for  want  of  funds  to  work  It,  '76,  ii,  599. 
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OSHTEOO  HARBOR,  IV.  T.— Coutinned. 

Pli70lcal  Gliaracterlstics. 

Force  of  storms,  S.  Doc.  42,  35th  Cong.,  Ist  Sesa.,  page  154;  '66,  i,  56;  iii,  17; 
iv,  169;  '72,  267;  '73,  371;  '74,  i,  265;  '76,  ii,  595;  '79,  1735.  Advance  of 
shore  line,  '68,  246;  '70,  54,  209,  210,  214,  217,  218;  '72,  260,  266;  '74,  i,  261 ; 
'75,  i,  345;  '76,  ii,  595.  Water  curve  of  Lake  Outorio,  '73,  372,  373.  Great 
changes  in  depths,  '74,  i,  262.  Local  prevailing  winds  from  west  to  northwest. 
'72, 267. 
Plans. 

By  Board  of  En^neers,  1853.    (See  Board  of  Engineers.) 

For  extending  hffht-house  pier  northerly  into  the  lake  400  feet  to  500  feet ;  not 
recommended  hy  Mi^or  Blnnt,  '67,  ^£37. 

Private  and  Corporate  DITork. 

City  voted  $10,000  for  dredgins  harbor,  S.  Doc.  42,  35th  Cong.,  1st  8ess.,  page  166. 

1846-'55.  Repairs  of  piers  and  dredging  by  city  of  Oswego,  '74,  i,  263. 
Projects*    (See  Estimates.) 

Early  projects  since  1827,  '74,  i,  261,  262. 

By  J.  w .  Judson,  1838,  for  removal  of  shoal  in  channel ;  recommended  that  the  con- 
struction of  the  breakwater  be  discontinued  and  the  stone  applied  to  the  super- 
structure of  pier,  '74,  1,  262 j  '76,  ii,  596. 

By  Mi\jor  OrahaUi,  1857,  tor  repairs  and  preservation  of  harbor,  extension  of  wooden 

£ier  600  feet,  repair  of  western  pier  and  dredging,  estimated  cos  ,  $46,391,  S. 
^oo.  42,  35tn  Cong.,  1st  Sees.,  page  154.  Repairs  required  annually ;  amount 
annually  for  maintenance,  $10,000  to  $12,000,  '66,  i,  55  ;  ii,  40;  iv,  169, 173;  '67, 
34,237,263;  '68,  46. 

For  repairs  to  preserve  light-house  and  dredging,  1866,  to  give  at  least  12  feet  depth, 
estimated  cost,  $100,000  to  $120,000,  '66,  i,  56,  iv,  169.  For  a  small  experimental 
jetty  to  detain  moving  material,  '66,  iv,  169. 

By  Major  Blunt,  1867,  for  extension  of  light-house  pier  northerly,  estimated  cost, 
$50,000,  '68,  46,  247,  254  ;  '69,  41.  171. 

By  Miyor  Bo  wen,  1869.  for  repairs  of  old  breakwater,  completion  of  new  pier  and 
commencement  oi  work  on  new  outer  harbor,  by  a  breakwater  of  crib  work 
(cribs  of  same  model  as  old  ones)  6,000  feet  long,  giving  100  acres  of  anchorage 
between  breakwater  and  12  feet  curve,  estimated  cost,  $2,500,000,  '69, 172;  '70, 
209,  210.  Estimate  revised  to  $1,650,000,  *70,  219.  Recommended  bv  Board  of 
Engineers,  '70,  54,  220. 

By  Mi^or  Boweu,  1870,  for  a  breakwater  5,800  feet  lon^  on  line  generally  to  and 
about  1,100  feet  in  advance  of  the  present  west  pier,  leaving  an  entrance  of 
700  feet  between  the  east  end  of  the  new  work  and  light-house  pier  now  build- 
ing. Approved  by  Board  of  Engineers ;  estimated  cost,  $1,650,000,  '70, 54,  -jaO, 
221;  '74.  i,  264;  '76,  ii,  600. 

By  Major  Wilson,  1872,  for  constructing  a  harbor  on  the  east  side  of  the  Oswego 
River;  small  harbor  room  on  east  side  of  river;  various  considerations  involved, 
'72,  265-269. 

By  M^ijor  McFarland,  1878,  for  construction  of  east  breakwater,  '79,  177, 1734,  1735. 
Sorreys. 

1839.  By  Captain  Canfield,  '74,  i,  262. 

1861.  Of  harbor  by  R.  J.  Dickson,  '70,  213 ;  '74,  i,  264. 

1866.  Resurvey  and  soundings,  '66,  iii,  17,  iv,  173. 

1873.  Surveys  made  through  tne  ice,  '74,  1, 262. 

Of  Oswego  Harbor,  '66,  i,  5:  '76,  ii,  594. 

Water  curves  of  Lake  Ontario,  1859  to  1873,  '73,  372. 

Of  the  harbor  June  30,  1879,  '79,  1736. 

[L.  M»  M»J 


OTTEB  CBEEILy  TT»— Improvement  or. 


Appropriations. 

1872 $10, 000, '72,  49,  272. 

1875 5,000,  '75,  i,  61,  355. 

1878 8,000,  '78,  58,  424. 

1879 5,000, '79,  66,399. 

Total  to  1879 $28,000,  '79,  398. 

Comnierce. 

Statistics,  '72,  278 ;  '79,  398. 
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OTTER  CREEK,  VT.-Continued. 

Contracts. 

*l67'^,  Eiuory  R.  Seward,  dredging,  '72,  272;  '73,  402;  '74,  i,  276.— 1873.  Junes  D. 
Haiicoclc,  dredf^iug,  at  40  cents  per  cubic  yard,  '74,  i,  276. — 1875.  James  D.  Han- 
cock, dredging,  at  o4  cents  per  cubic  yard,*  '76,  i,  259. — 1878.  Bigelow  and  Adsit, 
dredging,  at  3*2^  cents  per  cubic  yard.  '73,  39U. 

Abstracts  orcontracts,  '73,  402 ;  '75,  i,  355. 

Abstracts  of  bids,  '73,  402 ;  '75,  i,  355;  '79,  399. 

Rejected  bids,  '73,  402 ;  '74,  i,  57. 
Enffineerti. 

Chief  of  Enginekrs. 
Reports,  '72,  49 ;  '73,  50 ;  '74,  i,  57  ;  '75.  i,  61 ;  '76.  i,  67 ;  '77,  52. 

EXGINEERH  IN  ClIARGB. 

Lieut.  Col.  Jobn  Newton,  1872-^77.    Reports,  '72,  272;  '73,  402;  '74,  i,  276;  '75, 

i,  3r)5 ;  '76,  i,  259. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '77,  48.    Re])ort,  '77,  254. 
Lieut.  Col.  John  Newton,  187^'—.     Reports,  '78»  423;  '79,  398. 

D.  White,  '74,  i,  276.     Reports,  '72,  273;  '77,  254. 
Estimates* 

Bv  D.  White,  1872,  for  dredging,  $51,000,  '72,  272,  276,  277. 

By  Lieutenant-Colonel  Newton,    1872,  for  three  projects,  $51,000,  $106,842,  and 

$r>t<,l46,  '72,  49,  273,  277;  '74,  i,  276;  '75,  i,  355;  '76,  i,  260;  '77,  254. 
Bv  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  $30,146, 

'79  399.  , 

Financial  Statements. 
'72,  272;  '73,  50;  '74,  i,  67,  276;  '75,  i,  61,  355 ;  '76,  i,  57,  260;  '77,  52,  254;  '78^ 

58,  424 ;  '79,  66,  399. 
Operations* 
1873-*74.  Removal  of  19,712  cubic  yards  by  dredging,  '74,  i,  57,  276. 
1874-75.  Operations  suspended,  '75,  i,  61. 
1875-76.  Removal  of  13,000  cubic  yards,  by  dredging,  from  various  places,  '76^  i, 

57   260. 
1876-77-78.  Operations  suspended,  '77,  52;  '78,  58,  423. 
1878-79.  Dredging  of  15,(367  cubic  yards  by  contract,  and  432  leaning  trees  removed 

from  banks  by  hired  labor,  '79,  65,  398. 
Pliyslcal  Cliaracteristics. 

D^seribed,  '72,  273, 274. 
Plans* 

By  D.  White,  1872,  for  dredging,  '72,  273-276. 

Projects* 

By  Lieutenant-Colonel  Newton,  1872.  (1)  for  dredging,  estimated  cost,  $51,000;  (2) 
for  dredging,  diking,  etc.,  estimated  cost,  $106,842 ;  (3)  a  modification,  esti- 
mated cost,  !^,146;  3d,  recommended  and  adopted,  '72,  49,  273. 

Surveys. 

1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  D.  White.  Report,  '72, 
273. 


OITACHI'TA  BITEB,  ARK*,  IiA*-~lMPiiov£MKKT  of. 

Appropriations* 

1871 $25,000, '71,59,  334;  '72,53. 

1872 60,000,  '72,  53;  '73,  464. 

1871 26,000,  '71,59,335;  '72.54. 

1872 40,000, '72,  54;  '73,464. 

1873 60,000,  '73,  56,  484. 

1876 12, 000, '76,  i,  77 ;  '77,76. 

1878 10, 000, '78,  86. 

1879 10,000, '79,  115,966. 

Total  to  1879 $243,000 

Statement  of  appropriations,  '77,  479;  •78»  626;  '79,  966. 
Commerce*  . 

Justilication  of  improvement,  '72,  369,  371 ;  '74,  i,  355.    Demands  of  oommeroe  do 

not  justify  costly  improvements,  '74,  i,  357,  363. 
Statistics,  '72,  369;  '74,  i,  356,  361;  '77,  478;  '78,  625;  '79,  966. 

*Aimnlled,  '73,402. 
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OVACHITA  RITEB,  ABK.— Continued. 
Contracts* 

1873.  F.  G.  Gaylord,  for  famiehing  timber  for  locks  af  Buffalo  Shoals,  Jack's 
Island,  and  Rock  River,  '73,  4&,  485;  abandoned,  '74,  i,  'M9.—1S7&,  Material 
sold  on  account  of  abandonment  of  project,  '75,  i,  521. 
Abstracts  of  bids,  '73,  467. 
Engineers* 
Chief  of  Engineers. 
Reports,  '70,  31,  66;  '71,  59;  '72,  53,  54;  '73,  55;  '74,  i,  61;  '75,  i,  68;  '76,  i,  77; 
'77,76;  '78,86;  '79,  115. 
Board  of  Engineers. 
Revision  of  project  of  Lieut.  Col.  W.  F.  Raynolds,  1873  (no  proceedings  given), 
•74,  i,  352. 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  '71,  334.    Reports,  '72,  346,  346,  367. 
Col.  J.  H.  Simpson,  '73,  53.    Reports,  '73,  464. 

Capt.  W.  H.  H.  Benyaurd,  1873-'—,  '73,  53.    Reports,  '73,  484 ;  '74,  i,  348,  352: 
'75,  i,  521;  '76,  i,  592;  '77,  477;  '78»  623;  '79,  965. 
Assistants. 
J.  Straszer.    Reports,  '73,  338;  '74,  i,  350;  '76,  i,  593;  '77.  477 ;  '78»  624. 
C.  Smith.    Report,  '72,  368. 
C.  W.  Durham.    Report,  '74,  i,  357. 
Estimates. 
By  Lieut.  Col.  W.  F.  Raynolds,  1871,  for  temporary  improvement  by  removal  of 

snags  and  obstructions  from  Arkadolphia  to  mouth,  $98,300,  '71,  335,  337,  344. 
By  Lieut.  CoL  W.  F.  Raynolds,  1872,  for  permanent  improvement  trom  Camden  to 
Trinity,  by  locks  and  dams,  i.  e.,  two  timber  locks  and  dams  in  Arkansas  and 
three  in  Louisiana,  $1,162,083;  '73,  53,  55,  346,  348,  367,  371;  '77,  479.    If  of 
masonry,  $2,194,935,  '72,  348,  367,  370 ;  '74,  i,  352. 
By  Capt.  W.  H.  H.  Benyaurd,  1873,  revising  previous  ostimate.    If  for  7  locks  and 
dams  of  timber,  $2,644,768 ;  of  stone,  $4,952,976,  '74,  i,  354.    For  8  locks  and 
dams  of  timber,  $2,626,252;  of  stone,  $5,162,319,  '74,  i,  354.    For  10  looks  and 
dams  of  timber,  $2,995,566;  of  stono,  $6,079,233,  '74,  i,  354. 
Financial  Statements. 
'72,  53,  54 ;  '73,  56,  465,  485;  '74,  i,  62,  349;  '75,  i,  68,  522;  '76,  i,  77,  594 ;  '77,  76; 
•78,86;  '79,  115. 
Operations. 
1871.  Removal  of  snags  and  obstructions  by  hired  labor,  '71,  334. 
1871-72.  Removal  of  10,277  trees  and  351  snags,  '72,  53,  55,  345,  347. 
ld72-'73.  14,121  trees,  131  snags,  6  drift-piles,  and  1  stump  removed,  '73,  55,  465, 491. 
1873-74.  10,074  trees  and  153  snags  removed,  '74,  i,  62,  349,  350. 
1874-75.  87  trees,  118  snags,  and  2  drift-piles;  also  one-half  of  the  wreck  of  the 

Lolawanna  removed,  '75,  i,  521. 
1875-76.  835  trees  and  653  i^nags  removed,  '76,  i,  77,  593. 
1876  -77.  Removal  of  obstructions  and  construction  of  wing-dams  at  Spoon  Camp, 

Buffalo  Shoals,  '77,  76,  477. 
1877-78.  Removal  of  snags  and  obstructions  and  construction  of  wing-dams,  '78» 

86,623. 
1878-79.  Removal  of  snags  and  obstructions,  '79,  965. 
PliTsical  Cliaraeteristics. 
In  general,  '71,  368 ;  '74,  i,  358.    Slope  of  river,  '72,  368 ;  '74,  i,  352.    Discharge  of 
river,  '72,  370. 

Plans. 

Asaiatant  C.  W.  Durham,  1874,  for  an  improvement  to  depth  of  4  feet  by  removal  of 

snags,  with  the  widening  and  deepening  of  channels  by  dredging  and  rock 

excavation,  '74,  i,  362. 
Projects. 
Lieat.  Col.  W.  F.  Raynolds,  1871,  for  the  temporary  improvement  from  Arkadelphia 

to  mouth  by  removal  of  snags  and  dredging  on  worst  bars ;  estimated  cost, 

$98,300,  '71,  337. 
Lieat.  Col.  W.  F.  Raynolds,  1872,  for  permanent  improvement  from  Camden  to 

Trinity,  297  miles,  by  locks  and  dams,  and  to  a  depth  of  not  less  than  4  feet. 

Locks  of  wood,  dams  of  timber  and  stone,  two  locks  and  dams  in  Arkansas, 

$464,233,  and  three  looks  and  dams  in  Louisiana,  $697,850,  '72,  53,  54,  346,  348 

370,374;  '73,484. 
Revised  by  Board  of  Engineers,  1873  (no  facts  given),  '74,  i,  352. 
Capt.  W.  H.  H.  Benyaum.  1874,  recommendis  the  abandonment  of  the  above  project 

as  being  too  costly  when  compared  with  the  commerce  to  be  benefited,  '74,  i, 

357. 
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OVACHITA  BITEB,  ABK.-Oonta]med. 

Projects— C^ontiniied. 
Project  abandoned,  1875,  '75,  i,  521 ;  '77,  479;  '79,  966. 

Capt.  W.  H.  H.  Benyaord,  1877,  for  the  improvement  of  the  liTer  at  special  points  by 
means  of  wing-dams,  '77,  76,  477 ;  '78^  623. 
Surrefs. 
Ordered  July,  1870,  '70,  31.  66. 

1870.  Made  ftrom  Arkadelphia  to  month,  '71,  334,  335. 
1873.  For  more  definite  location  of  Iocks  and  dams  between  Camden  and  Tiinity, 

'73,  485 :  '74,  i,  62,  349,  352. 
1878.  Special  survey  of  Catahouta  Shoals,  '79,  115. 

[L.  Y.  8.] 


OUrii'S  HEAD  HABBOB,  HE.— Bbkakwatbr  at. 

Appropriations. 

1636 $400  00.  Actof  July4. 

•1852 15,000  00.  Act  of  August  30. 

1858 2,502  11.  Actof  Jun«7. 

Total  to  1879 $17, 902  11. 

Contracts. 

1855.  A.  and  E.  G.  Colby,  oonstmotion  of  breakwater,  act  of  June  7, 1878. 
Engineers. 
Chief  of  Engineers. 

Report,  '66,  i,  7. 
Engineer  in  Charge. 

Lieut.  Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  36. 


OZAIJKEE  HABBOB,  HITIS.— See  Port  Washington  Harbor. 


PACIFIC  COAST,  HABBOB  OF  BE FVOE.— Examination  fob. 

(Including  Mendocino,  Mack  Arch,  Bodega  Bay,  Cape  Gregory,  Drake's  Bay,  Hum- 
boldt Bay,  Crescent  City,  Port  Orford,  and  Trinidad  Harbors — which  see  under 
each  title  in  the  index.) 
Commerce. 

Commercial  requirements  and  benefits  discussed,  '77, 1055. 
EniTineers. 

Chief  of  Engineers. 
Report,  '77,  123. 

Board  of  Engineers. 
Board  of  Engineers  for  the  Pacific  Coast  met  August,  1876,  to  examine  the  harbon 
of  Mendocino,  Humboldt  Bay,  Trinidad,  and  Crescent  City,  with  a  view  of  es- 
tablishing a  breakwater  and  harbor  of  refuge.  The  board  consider  that  a  har- 
bor of  very  limited  capacity  could  be  built  at  Mendocino,  Repoit,  '77,  1(^. 
That  a  harbor  at  Mack  Arch,  Oreg.,  wonld  be  small  but  tolerably  secure,  '77, 
1054.  That  Bodega  Bay,  Cal.,  is  not  well  adapted  for  harbor  of  re^ge  on  ac- 
count of  the  frequent  fog,  '77, 1051.  That  a  safe  harbor,  one-half  a  mile  square, 
could  be  made  at  Cape  Gregory,  Oreg.,  '77,  1055.  That  when  the  commerce 
increases  it  may  be  necessary  to  construct  a  harbor  at  Drake's  Bay,  but  not  at 
present,  '77,  1051.  That  it  would  be  almost  impossible  to  construct  a  break- 
water or  jetties  at  Humboldt  Bay,  '77.  1052;  '79,  1785.  That  the  harbor  at 
Crescent  City  is  not  well  adapted  for  a  harbor  of  refnge.  *77,  1053 ;  '79, 1785. 
That  Trinidad  Harbor,  for  a  harbor  of  refuge,  is  preferable  over  any  other  8it« 
between  San  Francisco  and  Piiget's  Souud,  '77,  1052.    That  Port  Orford  is  well 

*  Appropriated  for  breakwater  at  Owl's  Head  Harbor,  or  at  Bookland  Harbor,  Me.,  as  the  Secretsrr  ci 

War  should  decide. 
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PACIFIC  COAST  HABBOB  OF  BEFIJOE— Continued. 

Enf^neers—ContinuecL 

Board  of  Enoinebrs— Contumed. 

located  fur  a  harbor  of  refuge,  the  object* ous  being  the  ereat  depth  of  water  on 
line  of  proposed  breakwater  and  the  danger  of  approach  ttom  the  north  due  to 
Orford  Reef.  '77,  1054. 

(Lieutenant  Colonels  Alexander,  Williamson,  and  Stewart,  and  Major  Mendell.) 
Plans. 

By  Board  of  Engineers,  for  a  breakwater  ac  Mendocino,  Cal.,  estimated  cost, 
|3,455J00,  '77. 1052, 1058 ;  at  Mack  Arch,  Oreg.,  estimated  cost,  $5,748,875,  '77, 
1059;  Bodega  Bay,  Cal.,  estimated  cost,  |6,414,300,  '77,  1058;  Cape  Gregory, 
Oreg.,  estimated  cost,  $3,710,168.  '77,  1059;  Drake's  Bay,  Cal.,  estimated  cost, 
$6,785,800,  '77, 1058;  Crescent  City,  Cal.,  estimated  cost,  $6,022^940.  '77,  1059; 
Trinidad,  Cal.,  estimated  cost,  $7,694,500,  '77,  1058;  Port  Orford,  Cal.,  esti- 
mated cost,  $10,507,343,  '77, 1059. 

By  liient.  W.  H.  Hener,  for  a  breakwater  at  Crescent  City,  Cal.,  estimated  cost, 
$2,178,008,  '67,  518. 

By  Lieut.  Col.  C.  S.  Stewart,  for  a  breakwater  at  Trinidad,  estimated  cost, 
$13,432,320  to  $19,000,000,  '73,  1147. 

By  M%j.  H.  M.  Robert,  for  a  breakwater  at  Port  Orford,  Oreg.,  estimated  cost, 
$2,902,000,  '73,  1127,  1129. 

By  Mai,  J.  M.  Wilson,  for  a  breakwater  at  Port  Orford,  Oreg.,  estimated  cost, 
$3,427,000  and  $9,405,000,  '79,  1804,  1805. 

[E.A.C.] 


PAOAIV  CBEEKy  VA«— Examina^tiok  of. 
CoHtnieree. 

Justification  of  proxM)sed  improvement,  '75,  ii,  158. 
Statistics,  '75,  ii,  156,  158. 
En§riiieers« 
Chixf  of  Engineers. 

Report,  '75,  i,  95. 
Engineer  in  Charge. 

8.  T.  Abert,  U.  8.  C.  E.,  1875.    Report,  '75,  ii,  156. 

ASSISTA  NTS. 

A.  K.  Micbler  and  W.  H.  Powless,  1874,  '75,  ii,  157. 
EstiiDtttes.    (See  Plans.) 
Physical  Characteristics. 

General,  '75,  ii,  156 ;  obstructions,  bars,  etc.,  '75,  ii,  156. 
Plans. 
By  S.  T.  Abert,  (1)  for  a  dike  4,500  feet  in  length,  at  an  estimated  cost  of  $13,500: 
(2)  for  dredging  a  channel  60  feet  in  width  and  8  feet  in  depth,  at  an  estimated 
cost  of  128,380,  '75,  ii.  157. 
Surveys. 
By  A.  K.  Michler  and  W.  H.  Powless,  under  the  direction  of  S.  T.  Abert,  U.  S.  C.  E. 
Report,  '75,  ii,  156. 


PAMIjICO  BITEB,  ]y.  C— -improvement  of. 
(See  also  Tar  River,  K.  C.) 

Appropriations. 

1©6 15,000.    Act  of  July  4. 

1838 5,000.    Actof  July7. 

1876 15,000,  '77,66. 

1879 3,000,  '79,  93. 

Total  to  1879 $28,000. 

lists  of,  '79,  703. 

Commerce. 

Obstructions  placed  in  channel  by  rebels,  '73,  856 ;  '76,  i,  362*    Justification  of  im- 

proi^ement,  '79,  652. 
Statistics,  '73,  856;  '76,i,  363;  '78,  541;  '79, 652, 704. 
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PAiniilCO  BITEB,  n.  C— Continaed. 

Contracts. 

1877.  With  G.  H.  Ferris,  for  dredging,  at  15  cents  per  cubic  yard,  '77,  366. 

1877.  With  S  windell  &  Sparrow,  lor  remoTing  piles,  '77,  366. 
Abstract  of  bids,  '77,  366. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '66,  i.  7 ;  '72,  74 ;  '73,  78 ;  '76,  i,  69 ;  '77,  66 ;  '78,  75  j  '79,  92. 
Engineers  in  C;harge. 

Maj.  W.  P.  Craighill,  1872-73.    Report,  '73.  854. 

8.  T.  Abort,  U.  S.  C.  E.,  1876.    Reports,  '76,  i,  361 ;  '77,  366;  '78,  540 ;  '79,  649. 

G.  H.  Elliott,  1872.    Report,  '73,  855. 

Estimates*    (See  also  Projects.) 
By  George  H.  Elliott,  for  removal  of  obstmctions,  building  dikes,  and  dredging, 
|;»,000,  '73,  855,  856 ;  '76»  i,  362. 

Financial  Statements. 

'77,  66,  366 ;  '78»  75,  541  j  '79, 1>3,  704. 

Operations. 

1847.  Mentioned  only,  '78,  540. 
•    1877-78.  895  piles  and  312  tree-stnmxw  removed ;  also  dredging  in  the  channel,  '78^ 
540 '  '79  651. 
1878-79!  No'operations,  '79,  93. 
History  of  operations,  '79,  649. 

Pliysical  Characteristics. 

Description  of  site,  '73,  855 ;  '76^  i,  362.    Formation  of  shoals,  etc.,  '73, 856;  '76^  i, 
3j2.    Tides,  '76,  i,  362. 

Plans. 

By  George  H.  Elliott,  for  removal  of  obstructions,  for  bnUding  dikes,  and  for  dredg- 
ing, '73,  856. 

Projects. 

By  S.  T.  Abert,  for  dredging  and  removal  of  piles  and  obstructions,  at  an  eetimated 
cost  of  128,050,  '76,  i,  363. 

Surveys. 

1872.  By  George  H.  EUiott,  Report,  '73,  855. 

1875.  Under  direction  of  S.  T.  Abert,  U.  8.  C.  E.,  '76»  i,  361. 

1878.  Under  direction  of  S.  T.  Abert,  U.  S.  C.  E.,  '78,  75,  540. 


PAMinVKET  BITEB,  TA.— Examinatiok  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  163,  165. 
Statistics,  '75,  ii,  163,  165. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '75,  i,  95;  '79,  95. 
Engineers  in  Charge. 

S.  T.  Abert,  U.  8.  C.  E.,  1875,  '75,  f,  95.    Report,  '75,  ii,  162. 

Capt.  C.  B.  Phillips,  18;9,  '79,  88. 

Estimates.    (See  Plans.) 

Pliysical  Characteristics. 

Description  of,  '75,  ii,  163,  164, 165. 
List  of  obstructions,  '75,  ii,  163,  164,  166. 

Plans. 

By  S.  T.  Abert,  1875,  for  removal  of  obstructions,  such  as  wxeoks,  snagSL  and  baxs, 
estimated  cost,  (17,508,  '75,  ii,  163,  164,  166. 

Surveys. 

By  C.  B.  Shaw,  1836,  '76,  ii,  163. 
Examination  made,  1874,  '75,  i,  95,  ii,  162. 
Examination  ordered,  1879,  '79,  95. 
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PA8CAOOVJLA  BITI2B  AND  HABBOB,  11II98.— Impbovemx  .<t  of. 

A  pproprlattons. 

lo'^ $8,000,  Act  of  March  2. 

1828 17, 500,  Act  of  May  23. 

1K78 10,000, '79,  834,  835. 

1879 14,000, '79.  105. 

Total  to  1879 |49,500. 

Commerce. 

Jnstitication  of  improvement,  '74,  i,  759;  '79,  839,  840. 
Statistics,  '74,  i,  756,  760 ;  '79,  835,  840. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '73.  66 ;  '74,  i,  74 ;  '78,  81 ;  '79,  105. 
Engineers  in  Charge. 

Capt.  C.  W.  Howell,  1873-78.    Report,  '74,  i,  764. 
Capt.  A.  N.  Damrell,  1878-^—.    Report,  '79,  834. 
Assistants. 

Lieut.  J.  B.  Quino,  1873.    Report,  '74,  1,  755. 
Powhatan  Robinson,  1878>79.    Report,  '79,  837. 
Estimates.    (See  also  Projects.) 

By  Lieutenant  Quinn,  for  jetties  and  dredging,  $42,374.10.  '74, 1,  757. 
FiDanclal  Statements. 

'79,  105,  835,  837. 
IjefjginlWkMionm    (See  also  State,  Private,  and  Corporate  Work.) 
Charter  granted  to  A..  A.  Green,  hy  the  State  of  Mississippi,  enahling  him  to  con- 
struct a  canal  across  the  har  at  the  mouth  of  the  livery  and  also  permitting  him 
to  exact  tolls  from  vessels  passing  out  through  it,  '74,  i,  756, 758 ;  |25,000  appro- 
priated by  the  legislature  of  Mississippi  for  the  improvement  of  the  mouth,  '74, 
1,  756,  760.    State  appropriation  annulled,  '79,  837. 
Operations. 

No  operations  until  the  release  of  Noyes'  Canal  is  secured  from  A.  A.  QretfU,  '79,  834. 
Pli  jTSical  Cliaracteristlcs* 

General,  '74,  i,  755;  '79,  835,  837-839.    Obstructions,  '74,  i,  757;  '79,  835,  838. 
Plans. 
By  Lieut.  J.  B.  Quinn,  for  the  construction  of  jetties  of  cement-covered  gabions, 
3,500  and  4,000  feet  long  j  also,  for  dredging  a  channel  to  the  width  of  100  feet 
and  depth  of  7  feet,  '74,  i,  757. 
State,  Prlvatey  and  Corporate  DITork.    (See  also  Legislation.) 
Noyes'  Canal,  built  under  a  cliarier  from  the  legislature  of  Mississippi,  at  a  cost  of 
927,000,  '74,  i,  756,  759;  $25,000  appropriated  by  the  State  and  $5,000  by  the 
citizens  of  Pascagonla  for  the  improvement  of  the  mouth  of  the  river,  '74,  i, 
756,  760.    State  appropriation  annulled,  '79,  837. 
Projects. 
By  Capt.  A.  N.  Damroll,  for  removal  of  snags  and  overhanging  trees;  for  dredging 
and  buUdins  a  jetty  4,700  feet  in  leug^th,  and,  if  necessarv,  24  wing-dams,  S 
feet  in  length,  at  estimated  cost  of,  originally,  $57,292.40,  suosequently  modified 
to  $53,800,  '79,  835,  836,  840. 
Sanreys. 

1873.  Of  Pascagonla  Harbor,  by  Lieut.  J.  B.  Quinn.    Report,  '74,  i,  755. 
1878-79.  Of  Pascagonla  River,  by  Powhatan  Robinson.    Report,  '79,  837. 


PAS^tUOTANK  RITEB,  IV.  C— Examination  of. 

Commerce. 

Commercial  importance  of  Pasquotank  River,  '76,  i,  360. 
Engrineers. 

Chief  of  Engineebs. 
Report,  '76,  i,  68. 

Engineer  in  Charge. 
S.  T.  Abort,  U.  S.  C.  E.,  1875.    Report,  '76,  i,  360. 
Estimates. 

There  being  no  improvement  required,  no  estimate  was  submitted,  '76^  i,  360. 
Physical  Characteristics. 

General,  '76,  i,  360. 

Survey. 

.  1875.  An  examination  under  the  direction  of  S.  T.  Abort,  U.  S.  C.  E.    Report,  '76, 
1,360. 
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PASfilAIG  RITER,  If.  J«— Improvement  of. 
Appropriattons. 

1872 $25, 000  '72.  80,  805. 

1873 25,000, '73,  85. 

1874 20.000,  '74,  i,  95,  ii,  106. 

1875 20,000,  '75,  i,  102,  ii,  SKI. 

1876 10,000,  »76»  i,  56,  249;  '77.  CO,  249. 

1878 10,000,  '78.  56,  415. 

1879 2, 000, '79,  64,  392. 

Total  to  1879 $112, 000,  '79,  391, 

Commerce. 

Statistics,  '77,  248;  '78,  415;  '79,  391. 
Contracts. 

1872.  Morris  &  Cammings,  dredging  stone,  $L10  per  cubic  yard ;  sand,  gravel,  etc, 
90  cents  per  cubic  yard,  '73,  9^;  '74,  il,  165;  '75,  ii,  220. 

1873.  James  Caler,  dredging,  '74,  u,  166;  '75,  ii,  220. 
Abstract  of  bids,  '73,  938. 

Engineers. 
Chief  of  Enoinekrs. 
Reports,  '73,  83;  '72,  80;  '73»  86;  '74.  i,  95;  '75,  i,  102;  '76,  i,  65;  '77,  50;  '78^ 
55; '79,  391. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1872.    Reports,  '72,  805,  807,808;  '73,  938;  '74^  n,  165; 

'75,  ii,  220;  '76^  i,  248. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '71,  223.    Report,  '77,  216. 
Lieut.  CoL  John  Newton,  1878.    Reports,  '78.  415;  '79,  391. 
Assistant. 
Capt.  James  Mercur,  '78^  415. 
Esttmates. 
By  Lieutenant-Colonel  Newton,  1872,  for  thorough  improvement,  $251,349 ;  for  par- 
tial, (123,924,  '72,  807,  809. 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project  $U)9^} 
'79,  392. 
Financial  Statements. 
'72,  80;  '73,  85;  '74.  i,  95,  u,  106;  •76»  i,  102,  ii,  221;  '76,  i,  56,  249;  '77,  50,  249; 
'78,56,415;   '79,64,392. 
Operations. 
Belleville  Bar : 
1872-73.  Removal  of  4.719  cubic  yards  material  by  dredging;  750  feet  of  onbank- 

nient  built,  '73,  85,  9:38. 
1873-74.  Removal  of  5,820  cubic  yards  of  stone  and  3,807  cubic  yards  of  saiid, 
etc. ;  blasting  bed-rock,  by  hired  labor,  to  prepare  for  dredge,  '74,  ii,  165, 166. 
1874-75.  Completion  of  cut,  2,300  feet  by  75  feet  by  7i  feet,  and  dike  1,800  feet 
long.    TotAi  amount  of  sand,  etc.,  removed,  6,524  cubic  yards;  of  stone,  etc, 
9,828  cubic  yards,  '75.  i,  102,  ii,  220. 
1875-^6.  Removal  of  loose  stone,  a  point  of  soMd  rock,  and  a  shoal  at  upper  end 

of  dike,  '76,  i,  55,  248. 
1876-77.  Seventy-iive  feet  of  channel  cleared  of  loose  stone,  '77,  248. 
Uutherford  Park  Bar, 
1873-74.  Cut  2,900  feet  by  50  feet  nearly  completed,  '74,  ii,  166. 
1874-75.  Completion  of  cut,  6  feet  in  depth,  '75,  i,  102. 

1875-76.  Straightening  the  cut  by  drilling,  blasting,  and  grappling,  '76^  i,  248^ 
1876-77.  Removal  of  &5  cubic  yaids  loose  stone  and  bowlders  mm  the  aides  of 
the  cut,  685  feet  of  channel  cleared,  '77,  50. 
Jlolmes  Bar,  and  other  bars. 
1874-75.  Removal  of  rock  and  bowlders  from  opposite  Passaic,  by  hired  labcfr, 

'75  i  102. 
1875-76.  Drilling,  blasting,  and  dredging  a  cut  1,300  feet  by  40  feet,  or  50  feet  by 
6  feet ;  a  small  bar  above  removed  by  dredging  a  cut  300  feet  in  length,  '76, 
i,248. 
jFVom  Newark  to  Passaic 
1877-78.  Work  of  clearing  channel  of  loose  stone  continued,  shoal  dredged  near 

Erie  Railroad  bridge,  '78»  55,  415. 
1878-^79.  Dredging,  removal  of  bowlders,  etc.    Results,  the  river  in  good  condi- 
tion from  Midland  Railroad  bridge  to  Passaic  for  vessels  drawing  6  feet  of  water, 
regardless  of  tides,  '79,  63,  391. 
Physical  Characteristics. 
Description,  '72,  807,  808;  '73,  939;   '74,  ii,  166. 
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PASSAIC  BITBB,  N.  J.— Contiuned. 

Projects. 

By  Ldeutenant-Colonel  Newton,  1872,  for  thoioagh  improTement  of  ri ver,  estimated 
cost,  9251,349;  partial,  $12^,924,  for  dredging  and  diking;  the  latter  project 
adopted,  '72,  805,  807. 

Surveys. 

1871.  Under  direction  of  Lieutenant- Colonel  Newton,  '71,  83.    Report,  '72,  807. 


PASS   A]VD   BATOir  MANCHAC,  AND   AMITE   RITEB,  IiA.~ 

Survey  of. 

Commerce. 

Dimeneions  of  vessela  on  Miadaaippi  Sound,  '68,  487. 
EDffineers. 
Chief  of  Engineers. 

Reports,  '68,  55,  486 ;  '79,  112. 
Engineer  in  Charge. 

MiO-  M.  D.  MoAleeter.    Reports,  '68,  474,  486. 

A  SAT  AT  A.  "WI* 

Lieut.  J*  K.  Hezlep,  '68,  486.    Report,  '68,  493. 
Estimates. 

Maj.  M.  D.  McAleeter.  1868,  for  water  oommniiioation  between  Mississippi  Rivei 
and  Lake  Pontchartrain,  via  Manchac  and  Amite  Rivers,  $3,800,444,  '68,  491. 
For  water  communication  from  Mississippi  River,  near  Carrollton  and  Lake 
Pontchartrain,  $785,939,  '68,  493. 
Physical  Characteristics. 

Flood  height  near  New  Orleans,  '68,  487,  489,  492. 
Plans. 

M^j.  M.  D.  McAlesten  1868,  for  establishing  a  continuous  channel  with  low-water 
depth  of  seven  feet  between  Mississippi  River  and  Lake  Pontchartrain,  via 
Bayou  Manchac,  Amite  River,  Lake  Maurepas  and  Pass  Manchac,  by  canal 
from  Mississippi  to  head  of  Crocodile  Bayou,  thence  by  river  and  lake  naviga- 
tion for  a  distance  of  75  miles,  estimated  cost,  $3,800,444 ;  considered  the  least 
favorable  route  between  Mississippi  River  and  Lake  Pontchartrain,  '68,  492, 
496.  In  place  of  the  above  route  suggests  the  following :  A  canal  from  Miss- 
issippi River  near  Carrollton  to  a  point  near  Metaire,  thence  via  the  '*  new  canal '' 
to  Lake  Pontchartrain,  distance  7  miles,  estimated  cost,  $785,939,  '68,  492, 493, 
496. 


PASSO  CATAIjIjO,  TEX.— (See  Indianola  Harbor). 


PATAPSCO  RIVER,  IT.  Branch,  tlrom  liiffht  Street  Bridge  to 

head  of  tide-ii^ater.— Survey  of. 

(See  also  Balumorb  Harbor.) 

Commerce. 

Statistics,  '79,  587. 
Engrineers. 

Chief  of  Engineers. 

Reports, '78»  69;  '79,81. 
Enoinkers  in  Charge. 

Mig.  WilUam  P.  CraighUl.    Report,  '79,  579. 
Assistants. 

Capt.  James  W.  Cuvler.    Report,  '79,  (81. 

John  L.  Seager,  '79,  579,  581. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 
'79,  581,  583,  585. 
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PATAP8CO  B1V£B,  W.  Brancli— Continued. 

Plans. 

By  Captain  Cuyler,  1879,  for  6  feet  channel  by  dredging,  diking,  embankments,  etc. 

Estimated  cost,  $173,000,  '79, 580,  584. 
By  Maior  Craighill,  1879,  for  a  canal  as  preferable  to  improTement  of  the  liTer, 

•79,  580. 

SurveTs. 

1878.  By  John  L.  Seager,  nnder  direction  of  Major  Craighill  and  Captain  Cayler. 
Reports,  '79.  579,  581. 


PATRICIAN  (San  Francisco  Harbor).— Rrmovai,  or  thb  wbeck. 

(See  also  Nooxdat  Rock.) 

Appropriations. 

1874.  For  removal  of  rocks  and  wrecks,  San  Francisco  Harbor,  |25,000,  '75,  i,li3. 

Gngtneers. 

Chief  of  Enginebrs. 

Report,  '75,  i.  123. 
Enoineeb  IK  Charge. 

Lient.  Col.  C.  S.  Stewart.    Report,  '75,  ii,  710,  712. 
Assistant. 

Lieut.  J.  H.  Weeden.    Report,  '75,  ii,  715. 

Financial  Statements. 

'75,  ii,  712. 

Operations. 

The  wreck  of  the  Patrician  removed  by  hired  labor,  '75,  ii,  714» 

Projects. 

By  Lieut.  CoL  C.  S.  Stewart,  for  the  removal  of  the  wreck  of  the  Patrician  by  blasN 
ing,  '75,  ii,  715. 


PAT8AIiI€K>  BITEB,  AIjA.— Examinatiok  of. 

Commerce. 

Justification  of  the  proposed  improvement,  '79,  851. 
Statistics,  '79,  851. 

Engineers. 

Chief  of  Engineers. 

Reports,  '78,  81 ;  '79,  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  1878.    Report,  '79,  850. 
Assistant. 
•  Hiram  Haines.    Report,  '79,  851. 

Estimates.    (See  Plans.) 

Physical  Ciiaracteristics. 

General  descriptions,  '79,  851. 

Obstructions:  drift  timber,  ^hoah,  etc.,  '79,  850,  751. 

Plans. 

By  Hiram  Haines:  (1)  for  removal  of  obstructions,  making  a  complete  improvf- 
ment  of  the  river  at  an  estimated  cost  of  |23,500 ;  (2)  for  the  removal  of  ob- 
structions that  form  impediments  to  moderately  high-water  navigation,  at  od 
estimated  cost  of  t8,700,  '79,  852. 

Surveys. 

ld78-'79.  An  examination  by  Hiram  Haines,  nnder  the  direction  of  Captain  Dam- 
rell.   Reports,  '79,  850,  851. 
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PAHrCATUCK  BITER,  B.  I.  AI¥D  €O]V]!ir.-~lMPB0YEBCENT  of. 
Appropriations. 

1871 $10,000,  '71.84. 

1872 10,000,  '72,82. 

1873 10,000,  '73.89. 

1874 10,000,  '74,1,  100. 

1875 10,000,  '75,  i,  109. 

Total  to  1879 |50,000. 

Commerce. 

Jnstitication  of  improvement,  '71,  744,  745 :  '74,  ii,  246 ;  '76^  i,  211. 
Statistics,  '71,  745-748;  '72,  826;  '74,  ii,  246;  '76.  i,  211. 
Contracts. 

1871.  £.  R.  Seward,  dredging,  at  35  cents  per  cubic  yard,  '71, 741 ;  '72,  825. — 1872. 
T.  J.  Hill,  dredging^,  at  35  cents  per  cubic  yard,  '72,  825.  £.  M.  Payn,  dredg- 
ing, at  36i  cents  per  cubic  yard,  '72,  825.  M.  F.  Brainard,  dredging,  at  $8.75 
per  hour,  '72,  825,  826. — 1875.  J.  H.  Fenner,  dredging,  at  22  cents  per  cubic 
yard,  '75,  ii,  295.    T.  J.  Hill,  dredging,  at  28  cents  per  cubic  yard,  '75,  ii,  295. 

Abstracts  of  bids,  '71,  743 ;  '73,  980 ;  '75,  ii,  295,  296. 

EuiTiii^^r^ 

Chief  of  Engineers. 

Reports,  '70,  31,  76;  '71,  84;  '72,  81;  '73,  89;  '74,  i,  100;  '75,  i,  109;  '76»  i,  60; 
'77,  44 ;  '78,  49. 
Engineers  in  Charge. 

Maj.  D.  C.  Houston,  1870,  '70,  74. 

M^.  G.  K.  Warren,  1870-78.    Reports,  '70,  453;  '71,  741,  743;  '72,  824;  "73,  979; 
•74,  ii,  243;  '75,  ii,  295;  '76,  i,  210;  '77,  203;  '78»  243. 
Assistants. 

J%  H.  Dager.    Report,  '71,  744. 
H.  S.  Van  Ingen.    Report,  '72,  826. 
H.  A.  Bentley.     Report,  '74,  ii,  244. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•71,  84 ;  '72,  82;  '73,  89;  '74,  i,  100;  '75,  i,  109;  '76,  i,  50;  '77,  44;  '78»  243. 
Operations. 
1871-72.  Removal  of  12,930  cubic  yards  by  dredging ;  channel  945  feet  by  43  feet  by 

5^  feet  '72  SSt  826 
1872-73.  Removal  of  21,922i  cubic  yards;  2  feet  dopth  of  water  to  Westerly,  '73, 

89,979. 
1873-74.  Depth  of  channel  to  Westerly  increased  to  40  feet  by  5  feet  to  5^  feet,  '74, 

1,  100,  ii,  243. 
1874-75.  Kemoval  of  38,650  cubic  yards  from  channel ;  20  tons  of  rock  removed,  '75, 

i,  109,  ii,  295. 
1875-76.  Removal  of  22,618  cubic  yards :  bowlders  removed ;  channel  completed  to 
Westerly,  and  was  continued  2,400  leet  beyond,  the  property  owners  bearing 
half  the  expense,  '76,  i,  50,  210. 
History  of  operations  since  1870,  '74,  ii,  244;  '75,  ii,  296. 
Plif  sisal  Characteristics. 

Description,  '71,  744;  '72,  82();  '74,  ii,  244,  2'I5.    Character  of  dredged  material, 
'74,  ii,  245.    Tidal  observations,  '71,  742. 
Private  and  Corporate  lForl£. 

Channel  excavated  by  citizens  of  Westerly  for  $4,200,  '71,  744.  1876.  One-half  the 
cost  of  extending  channel  2,400  feet  above  Westerly  paid  by  property  owners, 
•76,  ii,  211. 

Projects. 

By  Migor  Warren,  1871,  for  dredging  channel  to  Westerly,  75  feet  by  5  feet,  at  mean 

low-water,  5,000  yards  long,  estimated  cost,  $26,8:^.  '71,  741,  743,  744. 
Amended,  1872,  to  60  feet  by  5^  feet ;  estimated  cost,  $20,500,  '72,  81,  825,  827 ;  '73, 
979.    In  1873  amended  to  60  feet  by  6  feet,  '73,  89.    In  1874  amended  to  75  feet 
by  5^  feet,  and  removal  of  rocks,  "75,  ii,  296.    Total  for  completion  of  project, 
$20,817,  '74,  i,  100,  ii,  245. 
SurireTS. 

1870.  By  J.  H.  Dager,  '70,  31,  76 ;  '71,  84,  741,  744 ;  '74,  ii,  243. 

1873.  By  H.  A.  Bentley,  '74,  ii,  243-245. 

Map. 

Of  Pawcatuck  River  and  Little  Narragansett  Bay,  '79,  314. 

[Ii*  M.  M. "] 
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PAHTTUCKET  (Seekonlc)  BITEB,  B«  I.— iMPBOVXiaNT  or. 

Appropriations. 

1H67 $17,000,  '67.450. 

1870 8,000, 'TO,  75. 

1871 7,000,  '71,  84. 

1872 10,000, '72,  81. 

1873 10,000,  '73,88. 

Totaltol879 $52,000. 

Statement  of  appropriatioiis,  '76^  i,  207« 

Commerce. 

Jastiiication  of  improyement,  '67,  450 ;  '79,  306.    Injmy  to  nayigation  from  bridges, 

'74  ii  227. 
Statistics,  '70,  451 ;  '71,  736;  '73,  967 ;  '76,  i,  207. 

€ontraci«u 

1870.  E.  E.  Seward,  dredging,  at  27  cents  per  cubic  yard,  '70,  451.— 1871.  T.  J.  Hill,* 
dredging,  at  33  cents  per  cubic  y^^i/Jl,  735. — 1871.  £.  M.  Payn,  dredging,  at 
3:)  cents  per  cubic  y<^rd,  '71,  735. — 1872.  £.  M.  Payn,  dredging,  at  32^  cents  per 
cubic  yard,  '72,  818.  E.  R.  Seward,  dredging,  at  17  cents  per  cubic  yard,  '75, 
ii,  290. 

Abstract  of  contracts,  '67,  453. 

Abstracts  of  bids,  '67,  453;  '70,  451 ;  '71,  735 ;  '72,  818 ;  '75,  u,  290. 

Engrlneers. 

Chisf  of  Enginkers. 

Reports,  '67.  45;  '68,  67;  '69,  58;  '70,  75;  '71.  83;  '72,81;  '73,88;  '74.  i,98;'75, 
i,  108;  '76,  i,  49;  '77,  43;  •78»  48;  '79.  56. 
Engineers  in  Charge. 

Col.  D.  C.  Houston,  1867-70.    Reports,  '67,  449;  '68,  746;  '69,  407. 

Maj.  G.  K.  Warren,  1870-^—.    Reports,  '70.  450 ;  '71,  734 ;  '72, 818 ;  '73, 967 ;  'Ti 
ii,  227 ;  '75,  ii,  289  ;  '76,  i,  207;  '77,  199;  •78»  231 ;  '79,  305. 
Assistants. 

N.  E.  Russell.     Report,  '71.  736. 

J.  H.  Dager,  '71,  736. 

H.  A.  Bentley.   Reports,  '72,  819;  '74,  ii,  229. 

Estimates*   (See  Plans  and  Projeots.) 
Estimates  unreliable  because  of  the  re-formation  of  certain  bars,  '75,  ii.  290. 

Financial  Statements. 

'67.  450;  '68»  747 ;  '69.  408;  '72,  819;  '73.  967;  '74,  i,  99;  '75.  i,  108;  '76^  i,49;'77, 
43;'78.  48;'79,  54. 

Operations. 

1866-^67.  Removal  of  12.430  cubic  yards  from  channel,  '67,  45,  499. 

1867-'68.  Dredging  in  channel,  '68,  67. 

1868-^09.  Channel  dredged  to  6  feet  in  depth,  '69.  58,  407. 

1869-70.  Operations  suspended,  '71.  734. 

1870-71.  Removal  of  16,257  cubic  yards;  channel  6  feet  deep,  '71.  83,  735. 

1871-72.  Removal  of  21,122  cubic  yards  from  channel,  '72,  81,  818,  820. 

1872-73.  Removal  of  26,073  cubic  yards,  '73.  88,  967. 

1874-^75.  Removal  of  7,248  cubic  yards,  '75,  i,  108,  u,  290. 

1875-76.  Completion  of  work ;  removal  of  31,347  cubic  yards;  752  cubic  yards  of 

stone  removed,  '76,  i,  49,  207. 
1876-7'8-79.  Operations  suspended,  '77,  43,  199;  '79,  54. 
History  of  operations  since  1867,  '74,  ii,  229;  '76,  i,  207 ;  '79.  305. 

IPIiysieal  f!  h ar^Mjteristics. 
Description,  '71,  735,  736;  '74,  ii,  230;  '79.  305.    Bars  and  bridges,  '74.  ii,  331. 
Tidal  observations,  '71.  736,  738;  '74,  u,  230,  236. 

Plans* 

By  H.  A.  Bentley,  1874,  for  widening  and  deepening  channel  to  75  feet  by  7  feet, 
and  140  feet  in  width,  between  uie  wharves ;  estimated  cost  $6,534,  '74.  ii,  £^1- 

Projects. 

By  Mi^or  Houston,  1868,  for  dredging  channel,  75  feet  by  6  feet,  at  low- water,  to 

the  city  of  Pautucket,  '67,  449 ;  '68,  67,  746;  '70, 450. 
By  Major  Warren.  1871,  for  channel  75  feet  by  7  feet,  at  low  water;  estimated  oosi, 

$15,400,  '72,  81,  818. 
By  Mcgor  Warren,  1874,  for  dredging  to  9  feet  in  places,  and  for  dredging  cfaansel 

through  east  draw  of  Red  Bridge,  '75,  ii,  290. 

'Contract  annulled,  '71, 785. 
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PAWTIJCKET  (SMkonk)  BIVEB*  U.  I.-Coiitmned. 

1870.  By  N.  E.  RuaaeU,  '71,  735,  736. 
1870.  By  J.  H.  Dager,  '71,  735,  736. 
1870.  By  H.  A.  Bentley,  '71,  735,  736. 
Map. 
Sketch  of  channel,  '75,  ii,  235. 

[L.  M.  M.3 


PEA  BITEB,  AliA.— Sorvey  ordered  by  act  of  March  3, 1879,  '79, 106. 


PEABEi  BITEB,  MISS*— Improvement  of. 

Appropriations* 

1879,  $6,000,  '79.  107. 
Commerce* 

Benefit  of  improvement,  '79,  880,  885.    Obstmctions  to  navigation,  2  bridgee  at 
Jackson,  Miss.,  '79,  884.    Commercial  facilities  of  vicinity,  '79,  899. 
Engrineers* 
Chief  of  Engineers. 

Reports,  '78»  85 ;  '79,  107,  111. 
Engineer  in  Charge.  . 

Capt.  C.  W.  Howell,  1878-^—,  •78»  85.    Report,  '79,  878. 
Assistant 
H.  C.  Collins,  1878-79.    Reports,  '79,  880,  886. 
Estimates.    (See  also  Projects.) 
By  Captain  Howell,  for  the  improvement  of  the  river  between  Jackson  and  the  month, 
991,740,  '79,  898:  between  Carthage  and  the  month  of  the  West  Pearl  River, 
$116,940,  '79,  900. 
Financial  Statements* 

'79,  107,  879. 

Physical  Characteristics* 

General,  '79,  880, 881,  887.  Obstmctions:  overhanging  and  fallen  trees  and  willows, 
logs,  snags,  etc.,  '79,  880, 881, 888.  Location  of  obstructions,  '79,  882-898.  Rise 
of  river,  '79,  884.  Tendency  to  form  cnt-offs,  *79,  884.  Effect  of  the  flood  of 
1874,  '79,  887. 

Plans* 

By  Major  Howell,  for  the  removal  of  snags,  logs,  overhanging  trees,  etc.,  from  the 
river,  (1)  between  Jackson  and  the  month,  and  (2)  between  Ciu*thage  and  the 
mouth  of  the  West  Pearl  River,  '79,  898,  900. 
State,  Private,  and  Corporate  IFork* 

Dam  built  across  Parr's  Slough,  by  Captain  Poiterent,  for  the  State  of  Mississippi, 
'79,  896.     Unsuccessful  attempt  on  the  part  of  the  State  of  Louisiana  to  cut 
through  the  bayous  and  swamps  to  the  river  above  referred  to,  '79,  897. 
Projects* 

By  Major  Howell,  for  removal  of  snags,  loss,  overhanging  trees,  willows,  etc.,  from 
Pearl  River,  between  Carthage  and  Jackson,  at  an  estimated  cost  of  $21,000, 
'79,  878,  900. 

Snnreys* 

1878-79.  By  H.  C.  Collins.  Report,  on  survey  above  Jackson,  '79,  880;  on  survey 
below  Jackson,  '79,  886. 


PECONIC   BITER9  N.  T*— IMPHOVEMENT  OF. 

Appropriations. 

1871 $5,000, '71,86,  811. 

1872 10,000,  '72,  85,  915. 

1873 10,000,  '73,  93,  1041 

Total  to  1879 $25,000. 
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PECON I€  BIVBB,  If ,  T*-Oonthiaed. 

CoBiBierce* 

Benefits  of  improTemeot  to,  '71,  815,  617.  8ia 
Statistics,  '71,  812,  817 ;  '72,  915 ;  *73,  272. 
Contracts. 
1871'-72-^3.  M.  F.  Brainard,  diedgini?,  '71,  Hl2;  '72,  915;  '73,  1041. 
Abstracte  of  bids,  '71,  812;  '72,  915;  '73,  1041. 
Eni^ineers. 
Chief  of  Enoixbers. 

BeportB,  '70.  32,  76;  '71,  86;  '72,  85;  '73,  95;  '74.  i,  103;  '75,  i,  106;  '76.  i,  53. 
Engineebs  in  Charge. 
Mai.  D.  C.  Houston,  1870,  '70.  74. 
Maj.  G.  K.  Warren,  1R70-76.    Reports,  '70,  454 ;  '71, 811, 814 ;  '72,  914;  '73, 1041 ; 

'74  ii  272. 
MaJ.  J.  W.  Barlow,  1876-*—.    Report,  '76,  i,  233. 
Assist amtb. 
Nathaniel  E.  RnsseU,  1871.    Report,  '72,  916. 
Henry  8.  Van  Ingen.    Report,  '72,  915. 
John  H.  Dager.    Report,  '74,  ii,  272. 
EstiBiates. 
By  M%j.  6.  K.  Warren,  for  dredging  channel  from  Indian  Island  to  Tezry  and  Wells' 

dock,  132,818.50,  '71,  86,  811,  817. 
By  Nathaniel  £.  Rossell,  for  dredging  from  Terry  and  Wells'  dock  to  bridge,  $5,720, 

•71,  817. 
By  H.  8.  Van  Ingen,  C.  £.,  additional  for  completion,  $27,717.30,  '72,  916. 
Financial  Statements. 

•71,  86;  '72,  85,  915;  '73,  93,  1041;  '74,  i,  10.3,  ii,  272. 
Ijegtslation.  ' 

8tock  company  chartered  by  State  of  New  York,  for  the  improvement  of  Fcconic 
RiTer,  '71,  815.    Charter  annulled,  '71,  815.    $5,000  appropriated  by  New  Yori: 
8tate,  '74,  ii,  271. 
Operations. 
l871-'72.  Dredging  at  the  ''crook"  in  channel  near  the  month,  above  Colonere 

Island,  and  from  bay  up  to  Riverhead,  '72,  916. 
1872-73.  Dredging  60,045  cubic  yards,  '73, 1041. 
1873-74.  No  operations,  '75,  i,  106. 
1874-75.  No  operations,  '76,  i,  52,  233. 
Physical  Characteristics. 

Described,  '71,  815. 
Private,  State,  and  Corporate  "WowHs.. 
A  stock  company  chartered  by  State  of  New  York  for  the  improvement  of  the  river 
by  means  of  dams,  canals,  and  locks.  No  work  done.  Charter  annulled,  '71, 
815.  Dredging  by  private  parties,  with  dredging  machinery  ran  by  hone- 
power,  '71,  815.  $5,000  appropriated  by  8tate  of  New  York  for  improvement 
of  the  Peconio  River^  '73,  93;  '74,  ii,  271.  Expended  in  dredging,  '74,  ii,  271, 
273.    Dredging  by  citizens  of  Riverhead,  '72,  916. 

Projects. 

By  Maj.  G.  E.  Warren,  for  dredging  channel  6  feet  deep  and  75  feet  wide,  '71,  86, 

811,814;  '72,916. 
Surveys. 
Ordered  by  act  of  Congress  approved  Jul^  11, 1870,  '70,  76.    Assigned  to  Mig.  6. 

K.  Warren,  and  miMle  under  his  direction  by  Nathaniel  £.  Russell.  Report,  '71, 

815. 


PEE  DEE  RITEB  (GREAT),  8.  C— Examination  of. 

Commerce. 

Amount  of  commerce  does  not  j  ustify  improvement,  '73, 755;  H.  Doc.  68, 45th  CoDg> 
3d  8ess.,  17. 
Engineers. 
Chief  of  Engineers. 

Report,  '73,  70 ;  H.  Doc.  68,  45th  Cong.,  3d  Sees.,  1. 
Engineers  in  Charge. 
M^.  Q.  A.  Gillmore.    Report,  '73,  753. 
Capt.  C.  B.  Phillips.    Report,  H.  Doc.  68,  45th  Cong.,  3d  Hen,,  16. 

AflBISTANTS. 

G.  Daubeney  '73»  753. 

W.  B.  Page,  H.  Doc.  68,  45th  Cong.,  3d  Sess.,  16, 17. 
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PEE  1>EE  RITER  (GREAT),  8.  C.-Gontinaed. 

Estilliates.    (See  Plans.) 
ExpendiUures. 

For  examinatioD,  $103.40,  '73,  753. 

Plif  sleal  Cliaraeteiistles. 

Description,  '73,  754 ;  BL  Doc.  68,  45th  Cong.,  3d  Sees.,  17,  18.    List  of  obstructions, 

'73, 755;  H.  Doc.  68>  45th  Cong.,  3d  Sess.,  18.   Discharge,  H.  Doc.  68,  45th  Cong., 

3d  Sess.,  19. 
Plans* 
By  W.  B.  Page,  for  remoTal  of  rocks  and  shoals,  and  constructing  15  locks  and 

dams:  estimated  cost,  $1,124,301.    Not  recommended  by  Captain  Phillips,  H. 

Doc.  68,  45th  Cong.,  3d  Bess.,  17,  19,  20. 
Surveys. 
1873.  By  G.  Daubeney,  from  Pine  Bluff  to  Cheraw.  8.  C,  '73,  70,  753. 
1878.  Examination,  by  W.  B.  Page,  £rom  Cheraw,  S.  C,  to  the  mouth  of  the  Uwharie 

Biver,  N.  C,  H.  Doc.  68,  453i  Cong.,  3d  Sess.,  16,  17. 


PENOBSCOT  RITER9  HE.— IicPROVEMXNT  of. 

Appropriatioiis. 

1^  (survey) $300.    Act  of  March  2. 

1870 15,000,  '70.82. 

1871 50, 000, '71,  89. 

1872 40,000,  '72.88. 

1873 20,000,  '73,96. 

1874 20,000, '74.  i,  106. 

1875 25,000,  '75.  i,  114. 

1876 10,000,  •76»i,  40. 

1878 12,000, '78»  37. 

1879 6,000, '79.  45. 

Total  to  1879 $198,300. 

List  of.  '72,  929;  '73.  1059;  '74.  ii,  300;  '75.  ii,  387;  •76»  i,  154 ;  '77,  166;  '78»  191; 
•79.  248. 
Commerce. 
Obstructions  to.  '68,  72,  859.  861 ;  '69,  63 ;  '74.  u,  333,  335,  et  sea,;  '75,  ii,  389 ;  '78» 
193.    Benefit  to,  '6&^  870 ;  '74.  ii,  332,  3^5.    Commercial  advantages  of  Bangor, 
•70,  503.    Commercial  importance  of  Penobscot  River,  between  Oldtown  and 
Medway,  '74.  ii,  333,  334. 
Statistics,  '68,  861,  S68,et8eq,;  '70,  502,  503;  '74,  ii,  333,  334;  '77, 158;  •78»  193; 
'79,249. 
Contracts* 


1871 
1872 
1878 
1873 
1874 
1875 
1875 
1877 
1877 
1878 
1878 


ContiMton. 


A.BoMhke* 

6.  W.  Townsend 

Geo.  A.  Bailey 

Curtis,  Fobee  SlCo  ... 

do 

A.  R.  Wright 

Cnrtia,  Fobes  &  Go  ... 

Oflffdner  Floyd 

A.  E.  Wright 

Atlantic  l]&edging  Co. 
Isaac  Hamiltoxi 


Contraetfor— 


Dredging 

Book  excavation 

do 

Dredging 

do 

do 

do 

Sock  excavation 
Dredffing 

Rook  ezcaTation . 


Work 
done. 


Cub.yd$. 
120,170 


25^150 
20,000 
80,224 
01,910 


11,024 
2,033 


Price. 


Omti, 


75 

60 
124 


80 
100 


Befsrences. 


'71,841. 
'TS,  1000, 
'73, 1001. 

'73,1001; 

'75,  ii,  88^, 
'75,  ii,  888. 
'76,  i,  16- 
'77,158. 
'77,  84.  ■ 
'79,24L 
'79,248. 


'/9f  lUOU, 

'73, 1001. 

'73, 1001; '74,11,300. 
'75,  ii,  888. 
'75.  Ii.  888. 
60. 

• 

'77,  94.  158. 

'79,248. 


*Contraot  extended,  '73, 1000.    Annulled,  '74,  ii,  801. 

t  Amoont  obtained  by  sabtraoting  the  remaining  items  from  total  of  dredging. 

1878.  Arrangements  made  with  Atlantic  Dredging  Company  for  hiring  machinery, 

etc.,  by  the  day,  '79,  249. 
Abstracto  of  bids,  '71,  842;  '79,  ii,  389;  '7e»  i,  156;  '77,  159;  '79,  250. 
Abstracts  of  contracts,  '71,  842;  '75,  ii,  380;  'i%  i,  156;  '77,  159;  '79,  250. 
Defense.  • 

Vott  Knox  being  bnilt  for  protection  of  river ;  also  Fort  Point,  '68,  861 ;  '70,  502. 
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PEBTOBSCOT  BIYEB,  lSE.-<:ontiiiQed. 

(Not  published  in  reports.) 
U.  Doc.  91,  39th  CoDg.,  2d  Seas.,  on  sorvey  and  improYement  of  the  Penobscot  Sivet, 
•67,  17. 
EBffliieers. 

CHLBF  of  ENOINEER8. 

Reports,  '66,  il,  41,  ili.  28;  '67,  17,  50;  '68,  72;  '69.  63;  '70.  81;  '71,  89;  '72.  87; 

•73,  96,  106;  '74,  i,  106,  116;  •75,  i,  113;  '76,  i,  39;  '77,  33;  '78,  37 ;  '79,  44. 
Enoineers  in  Chahge. 
M^i.  B.  S.  Alexander,  18G6,  '66,  ii,  41. 
Lieut.  Col.  G.  Thorn,  18G7-'— .     Reports,  '68,  858;  '70,  502,  506;  •71,  640; '72, 

928 ;  •73.  1058 ;  '74,  ii,  299,  ^l ;  '75,  ii,  387 ;  '76,  i,  154 ;  '77.  156 ;  •78,  190;  '79, 

247. 

AjoAT  STANT8 

James  A.' Sullivan,  1868,  '68»  85b.    Report,  '68^  ^53. 
Capt.  W.  S.  8tanton,  1873.    Report,  '74,  ii,  3:i2. 
A.  C.  Both,  1875,  '76,  i,  155. 
Estimates.    (See  also  Projects.) 
By  Lieutenant-Colonel  Thorn,  for  dredging  and  rock  excavation  to  give  a  ehaunel 

18  feet  in  depth,  |665,000,  '68,  860 ;  '69,  63 ;  '70.  82,  502. 
By  Captain  Stanton,  for  blasting  bowlders,  $20,000,  '74^  ii,  335.    For  general  im- 
provement of  the  river,  $240,000,  *74,  ii,  3:^2,  342. 
FlBanclal  tStatements. 

•70.  82;  '71,  89,  841 ;  '72.  88,  929;  '73,  96,  1059,  1061,  1062;  '74.  i,  117,  ii,  301;  '75, 
i,  114,  ii,  389;  '76,  i,  39, 154;  '77,  33,  156, 158;  '78,  37,  191,  i93;  '79.  45,24W,  250. 
Operations. 


Dredging  at— 


I 


Rock  ezcsysiion  at — 


Year. 

u 

& 

1 

0,  ud9. 

l«7i^'71 

*20, 170 

18n-'72 

1872-'78 

1873-74 

■    •    ■    •    ■           »   m 

l»74-'76 

125,150 

1876-76 

8,222 

1876-'77 

33,468 

1877-78 

18.224 

1878-79 

2,633 

t 


o 

o 

a 
o 

9 

a 


O.ydt. 


61,010 


11,024 
16,400 


Tona.O.ydt 
400 
600 


150 


Toru. 
80 
800 


& 


O 


O.ydM  T(ms.\0.yd» 


• 

1 

J 

h 

lJ   1 

&^  1 

1 

2 

J>t 

1 

I 

1 


115 


:io6 


842 
120 


Tont.  0.yd§,0.yd9 


80 


:104 


•I- 


70 
145.4 


•71,  80,  842. 
'72,88.020. 
'73. 1060. 
»74, 11,800. 
'75,  ii,  38& 
•76,i7w,155.  156. 
•77,  ISJ. 

'7B,  101.  m,  ISO. 
'79,248. 


*  See  ContractB. 


t3  yean'  dredging.  12  yean*  blsating. 


Piiysical  €liaracteristic8. 

General,  '74.  ii,  333.    Presence  of  sunken  i-ocks,  '68,  72,864,  et  seq. ;  of  bars  and  for- 
mation, '68,  866.     Soundings,  and  character  of  river  bed,  '68,  866;  '74,  ii,  333. 
Tides,  '73,  1059 ;  '78.  191. 
Plans. 

By  Lient'CDant-Colonel  Thorn,  for  dredging  and  rock  excavation  to  give  a  channel 
150  feet  wide  and  18  feet  deep,  '68,  860. 

By  Captain  Stanton,  for  cutting  a  channel  through  the  obstmotions  in  tho  river. 
'74,  ii,  341.    For  blasting  of  bowlders  from  the  channel,  *74,  ii,  335. 
Private  and  Corporate  IForlt. 

Partial  removal  of  rook  by  steamboat  company,  •68»  865. 
Projects. 

By  Lieuteu ant- Colonel  Thorn,  for  dredging  and  rock  excavation- to  give  a  olicniiei 
150  feet  wide  and  12  feet  deep,  at  an  estimated  cost  of,  originally,  $125,000,  sub- 
sequently  increased  to  $155,000,  '68,  860;  '70,  82,  502;  '71,  841.  For  dredging 
through  gravel  bar  to  give  a  width  of  200  feet  and  depth  of  12  feet,  at  an  esti- 
mated cost  of  $70,000,  •74,  ii,  301 ;  modified  to  give  a  depth  of  11  feet,  '76^  i,  155, 
(For  dredging  through  Middle  Ground  Shoal,  near  Bucksport,  to  give  a  depth  of 
•12  feet,  at  an  estimated  cost  of  $10,000,  '75.  ii,  389.  For  aredging  ana  rock 
.excavation  in  front  of  '^High-head''  wharves, %tt  an  estimated  cost  of  flSLOOO, 
-08.194. 
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1367.  By  James  A.  Sullivan.    Beport,  '68^  863. 

1872.  Under  direction  of  Lieutenant-Colonel  Thorn,  by  A.  C.  Both,  '73,  1060;  '76, 
i,  156. 

1873.  By  Captain  Stanton,  from  Oldtown  to  Med  way.    Beport,  '74,  ii,  332. 
1875.  By  A.  C.  Both,  near  Backsport  Narrows,  '75,  li,  388;  '76,  i,  156. 


PElftSACOIiA  HABBOB,  FliA.— Improyembmt  of. 
Appropnanoiito* 

1878 $20,000, '79,79. 

1879 10,000,  '79,  101. 

Commerce* 

Statistics,  '77.  410;  '79,  588;  '79,  803,  811,  812. 
Contracts. 
1878.  G.  W.  Le  Gallais,  for  the  removal  of  four  wrecks,  '79,  801. 
Abstracts  of  bids,  '79,  805. 
Enyineers. 
Chief  of  Engineers. 

Beports,  '77,  70,  410;  '78,  79;  '79,  100. 
£noinber  in  Charge. 

Capt.  A.  N.  Damrell,  1877-'—.    Beports,  '77,  409,  411;  '78,  588;  '79,  801. 
Assistant. 

H.  Haines.    Beport,  '79,  806. 
Estimates.    (See  Projects.) 
Financial  tStatements. 
•79,  101. 

Operations. 

1878-79.  Bemoval  of  wrecks  by  contract,  '79,  101,  801,  802. 
Physical  Characteristics. 

Description  of,  '77,  409,  410 ;  '79,  101,  802,  806,  807.     List  of  obstructions,  '77,  409, 

410,  412;  '79,  810. 
Projects. 
By  Captain  DamrelL  1878,  for  the  removal  of  four  wrecks ;  estimated  cost,  920,000, 

^7,  411 ;  '78,  79,  588. 
For  re-establishment,  1879,  of  old  shore  line  by  construction  of  4,000  feet  of  brush 

and  stone  dike  or  jetties,  and  deepening  channel  across  bars  to  25  feet  depth  by 

300  feet  width;  estimated  cost,  $177,250,  '79,  101,  803,  806,  807,  810. 

Snrveirs. 

1878.  Examination  and  partial  survey  of  bar,  by  H.  Haines,  '79,  101,  802,  806. 


PENtSAUlLEE  BIVEB,  l¥n.-SuRVEY  of. 

Commerce. 

Local  commercial  interests  and  statistics,  '73,  250,  251. 
EniTineers. 
Chief  of  Engineers. 

Beports,  '72,  36;  '73,  36. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston.    Beport,  '73,  249. 
Assistant. 
W.  J.  Bryson.    Beport,  '73,  250. 
Estimates. 
By  Assistant  W.  J.  Bryson,  for  two  piers  and  a  9-foot  channel,  $133,852.40 ;  for  two 
piers  and  a  12-foot  channel,  $201,852.31,  '73,  250. 
Physical  Characteristics. 

General,  of  Pensaukee  Biver,  Harbor,  and  ontside  ree^  '73,  249,  251. 
Plan. 

By  Assistant  W.  J.  Bryson,  extension  of  existing  piers  to  9  or  12  feet  of  water,  '73, 
252. 
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PEBI8AUKCB  BFTEB,  WM.— Conthmed. 

Private  and  Corporate  IVork. 

A  pile  pier  filled  with  slabs,  1,000 feet  in  length,  to  5  feet  of  water;  also  1,500  feet 
of  slab  pier  across  the  marsh ;  dredging  channel  to  9  feet  in  depth:  al  a  total 
cost  of  140,000,  '73,  250,  251. 

Sarvey. 

1872.  iMrected  by  M%].  D.  C.  Houston,  made  by  Assistant  W.  J.  Bryson,  *73, 36, 250. 


FEBTTWATER  HABBOB,  IHICH.— Improtkmknt  op. 
Appropriations* 

1«J7 J55, 000, '67,  25. 

1869  (allotted) 17, 820,  '69.  2<2. 

1870 10,000,  '70,41. 

1871 10,000,  '71,39. 

1872 30,000,  '72,  37. 

1873 20,000,  '73,37. 

1876 10, 000, '76,  i,  101. 

1878 10, 000, '78,  121, 1206. 

1879 6,000, '79,  63,1611. 

Total  to  1879 $168,820. 

List  of  appropriations,  '74,  i,  181;  '76,  ii,  478;  '79,  1611. 
Commerce. 
Importance  of  harbor,  '68,  130.    Benefits  of  improYement,  '67,  113 ;  '68, 130. 
Statistics,  '67,  113;  '68,  130;  '69,  90;  '70,  133;  '71,  143;  '72,  188;  '73,  269;  '74. 
i,  180;  '75,  i,  249;  '76,  ii,  478;  '77,  908;  '78,  1206;  '79,  1610. 
Contracts. 
1867.  P.  M.  Danahar,  materials,  '67,  59,  114.    T.  J.  Van  Wagoner,  materials,  '67, 
59, 114.     P.  N.  Gere,  materials,  '67,  59,  114.    Hasbrouck  &,  Conro.  labor,  '67, 
59, 114.— 1869.  Robert  Rogers,  materials  and  labor,  '69,  89.    Charles  Fitzsim- 
mons,  materials  and  labor.  '69,  89.— 1870.  G.  P.  Adams  &,  Bro.,  stone,  '71, 140, 
141.— 1871.  Hurley  Sl  Corlett,  materials  and  labor,  '71,  140,  143.    T.  8.  White, 
dredging,  '71,  140,  143.    Pierce  &  Whaling,  materials,  '71,  140,  143.    G.  P. 
Adams  &  Bro.,  stone,  '71, 140, 143.-1872.  T.  S.  White,  material  and  labor,  '73, 
267.-1873.  T.  8.  White,  material  and  labor,  '73,  267.— 1876,  Squier  4k  White, 
material  and  labor,  '77,  907,  908. — 1877.  Squier  &,  White,  dredging^  removal  oi 
old  slab  pier  and  building  revetment,  '78,  1205. — 1878.  Squier  &  White,  dredg- 
ing, removal  of  old  slab  pier  and  building  revetment,  '79,  1609. 
Abstracts  of  bids,  '69,  89;  '71,  141,  142;  '73,  268;  '77.  909. 
Abstracts  of  contracts,  '67,  59,  114;  '68,  131;  '69,  89 ;  '73,  268;  '77,  909. 
l>ocnment8«    (Not  published  in  report«. ) 

H.  Doc.  70,  39th  Cong.,  2d  8ess. 
Engineers. 
Chief  of  Engineers. 
Reports,  H.  Doc.  70,  39th  Cong.,  2d  Sess.,  '67,  25;  '68,  34;  '69,  31;  '70,  41;  '71, 
&;  '72,  37;  '73.37;  '74,  i,  43;  '75,  i,  48;  '76,  i,  101;  '77, 10b;  '78,  121;  '79, 
63. 
Engineers  in  Charge. 
Maj.  J.  h,  Wheeler,  1867-'69.    Reports,  '67,  112;  '68,  130. 
Capt.  F.  U.  Farquhar,  1869-'72,  '69,  89,  101 ;  '70,  132 ;  '71, 140 ;  '72,  179. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72,  187;   '73,  267;  '74.  i,  179;   '75,  i, 
249;  '76,  ii,  478;  '77,  907;  '78,  1205;  '79,  1609. 
Assistant. 
Capt.  A.  Mackenzie.    Reports,  '67,  112;  '68,  130. 
Estimates. 
By  Captain  Mackenzie,  |327,713.40,  '67,  25,  113;  '68,  130;  '74,  i,  179,180;   '76,  ii, 

478;  '77,  908.    Modified,  '78^  1205;  '79,  1610. 
By  Major  Wheeler,  for  dredging,  $40,000,  '69,  31,  89;  '70,  41,  i:)3;  '74.  i,  179. 
By  Captain  Farqanar,  for  repairs  ana  revetment,  $54,780 ;  '71,  141 ;  '72,  187. 
By  Captain  Mansfield,  additional  for  completion,  ^,780,  '72,  37,  187.    Removal 
of  old  and  constmction  of  new  revetment  on  north  side  and  pier  «txtension, 
$49,200, '75,  i,  48,249. 

Financial  tStatements. 

•67,25,113;  '68,  34,:«,131;  '69,31,90;  '70,  41,132,133:  '71,  39,140;  '72,  37,179, 
187;  '73,  37,267;  '74,  i,  43,ltt0;  '75,  i,  48,250;  '76,  i,  101,  ii,  478;  '77,  106, 
908;  '78,  121,  1206;  '79,  63,1611. 
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1875.  Piere  damaged  by  colliding  steamers,  '76,  ii,  4TH.  List  of  repairs  made,  '76, 
ii,  478. 

HiBtoiY  of  operstione,  '74,  1,179;  '76,  ii,479;  '79,  IG11.    Abstracts  of  materials  nsed 
and  work  done,  '67,  113;  ■6a  131  j  '70,  133;  '71,  140;  '72,  179. 
Phr steal  Characteristics. 

General,  of  Pentwnter  HarlMir,  '66,  130;  '76,  ii,  479.     Canae  of  shaallngof  channel, 
'72,  179.     Advanoe  and  recession  of  shore  line,  '76,  ii,  480,  4H1.     Effect  of  de- 
DDding  tbe  eand  hille,  '73,  267.     PecaliaritieB  of  the  harbors  of  Frankfort  and 
Pentwator,  '76,  ii,  481. 
Private  and  Corporate  W»rk. 

PievioDs  to  1868.  Bridge  pier  on  the  north  side  filled  with  slabs;  also  repair*,  'SO, 
130.     Very  inegnlar  wid  inferior  work,  '68, 130.    Dredging,  '69,  31 :  '76,  ii,  480. 

1873.  250  linear  feet  snbstantial  dock,  Joining  government  revetment,  built  by  tbe 
Chicago  and  Michigan  Lake  Shore  Railroad  Company,  '73,  US!;  '76^  ii,  481. 
Projects. 

£y  Mt^or  Wheeler,  for  extension  of  north  and  sonth  plen  for  a  distance  of  1,280 
feet;  abandonment  of  old  slab  pier  recommended,  '67, 113,  113;  '68;  130.  Modi- 
fled  to  increase  tbe  width  of  the  present  outlet  from  76  feet  to  150  feet,  close  pil- 
ing3,lS0  linear  feet,  and  2,560  linear  feet  pier  work,  utiliziDg  a  portion  of  the  old 
work;  also,  dredging  to  12  feet  of  water;  estimated  cost,  (3^,713.40, '67,25,  LI3; 
'68,  34,  130 ;  '74,  i,  179 ;  '76,  ii,  478,  479.  Recommendation  of  removal  of  old 
Bonth  slab  pier  renewed,  '69,  31,  89;  '70,  41,  133;  '74,  i,  179,  180. 

By  Captain  Farqnhar,  1871,  for  widening  the  channel  and  new  revetment,  '71, 
39,  140,  141. 

By  Mf^or  Mansfield,  1875,  removal  of  old  north  slab  revetment,  1,500  linear  feet, 
and  re_placing  it  with  pile  revetment,  '75,  i,  49,  249: '76,  ii,  478;  '77,907. 

For  dredging,  1^6,  and  repairs,  '76,  ii,  473.     G£anm^  of  plans  and  projects,  '74,  i, 
179.     Comparison  of  finished  work  with  that  first  projected,  '76,  ii,  478,  481. 
Snrveys. 

1866.  Under  direction  of  Major  Raynolds,  '76,  ii,  479. 

IH60-'7O-?1.  Under  direction  of  Captain  Farqahar,  '76^  Ii,  480.  Hemoianda  of 
•oundings,  '76,  il,  479,481. 


FEBE  niAB<|1JETTE,  HHCH.— (See  Lcdixgton  Harbor.) 
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PBBqVIMABri^  WUTMMt,  If«  €•— Improvbkbht  of. 

Appropriation. 

1876,  0,500,  »77,  66. 
Commerce. 

Commercial  importance  of  Tioinity,  *76,  i,  361. 

Statistics,  '76.  i,  361;  '79,  626. 
BBffineers. 

Chief  of  Engineers. 
Reports,  '76,  i,  68;  '77,  66;  '78,  74;  '79.  87. 

Engineer  in  CuaiLge. 
8.  T.  Abert,  U.  8.  C.  E.,  ISrS-*— .     Reports,  '76,  i,  361 ;  '77,  367 ;  '78,  538-,  '79,  626. 
Estimates.    (See  Projects. ) 
financial  tStatements. 

'77,  66^  368;  '78,  74,  539;  '79,  87,  626. 

Operations. 

1877-'78,  79  stumps,  cypress  kuees,  and  logs  remoyed,  '78,  539 ;  '79,  636. 
l^hjrsicai  Ciiaracieristics. 

General,  '76i  i,  361.    Character  of  river  bed,  '78,  639. 
Project. 

By  8.  T.  Abert,  U.  8.  C.  E.,  for  removal  of  logs  and  debris  accnmulated  aboat  them, 
at  an  estimated  cost  of  $2,000,  '76,  i,  361;  '77,  66. 
Snrvejr. 

1875.  Examination  under  the  direction  of  8.  T.  Abert.    Report^  '76,  i,  381. 


PETAIiUniA  CREEK,  CAIi.— Survey  ordered  by  act  of  March  3, 1879,  '79, 

179. 


PETIT  JEAN  RIVEB,  ARK.— Examination  of. 

Commerce. 

Justification  of  improvement,  '71,  353,  354.    Navigation  dependent  on  backwatci 
of  the  Arkansas  River,  '7]l,  354. 
Enprineers. 
Chief  of  Enginbbrs. 

Reports,  '70,  31,  66 ;  '71,  59. 
Engineer  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds.    Report,  '71,  350. 
Assistant. 
J.  Strasser.    Report,  '71,  351. 
Estimates.    (See  Plans.) 
Piiysicai  Cliaracteristies. 

Described,  '71,  350,  351,  352.    List  of  obstructions,  '71,  361,  353. 
Plan. 
By  J.  Straszer,  for  improvement  by  the  removal  of  obstructions,  such  as  trt^es, 
snags,  etc. ;  estimated  cost,  $68,400 ;  not  considered  practicable  by  Colonel  Kav- 
nolds,  '71,  351,  353. 
Survey. 
1870-'71.  By  J.  Straszer,  under  direction  of  Lieutenant-Colonel  Raynolds,  '70,  31, 
36 ;  '71,  59,  351. 


PIIIIjADEIjPHIAi  pa. — Establishment  and  regulation  of  the  Port 

Warden's  Line. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '73,  83,  886 ;  '74,  i,  93. 
Board  of  Engineers. 
Convened  in  April,  1873.    Considered  the  subject  of  "  the  imperfect  and  uncertain 
condition  of  the  Port  Warden's  Line  of  Philadelphia  and  adjacent  waters.'' 
Recommended  that  the  subject  be  referred  to  the  municipal  authorities  of  Phil- 
adelphia, '73,  887. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright,  Newton,  and  Kurtz,  and  Major 
Craighill.) 
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PHII^ADBUraiA,  PA.— Continaed. 

Engineers — Con  tinned. 
£noin£brs  in  Charge. 
Lient.  CoL  J.  D.  Kurtz.    Reports,  '74,  ii,  145,  146;  '77,  270. 
Capt.  William  Ludlow  in  temporary  charge,  1877,  '79*  431. 
Col.  J.  N.  Macomb.    Reports,  '78.  443 ;  '79,  462. 
Hwurvej. 
1878.  By  United  States  Coast  Survey,  '78,  443. 


PINE   AND  ST.  CliAIR  BITEBS,  m€II.— Improyeivient  of  their 

JXJNCTIOK. 

(See  also  Fine  River  and  St.  Clair  River.) 

Appropriations. 

1875,$5,0UO,  '75,1,280. 
Commerce. 
Requirements  of  conmierce  discussed,  '73,  306. 
Statistics,  '75,  i,  280;  '76,  ii,  542. 
Contracts. 
For  dredging,  awarded  and  work  under  it  satisfactorily  executed ;  appropriation 

exhausted  and  work  stopped,  June  10,  1876,  '76^  ii,  541. 
Abstracts  of  bids,  '76^  ii,  541. 
£ni:ineers. 
Chief  of  Engineers. 

Repoits,  '73,  41,  42;  '75,  i,  52;  '76.  i,  105. 
Engineer  in  Charge. 
Mi^.  G.  Weitzel,  1873-76.    Report  on  survey,  '73.  306.    Orders  reconnaissance, 
'75,  i,  280.    Report,  '76,  ii,  541,  542. 
Assistants. 
H.  A.  Ulffers.    Report,  '73*  306. 
Capt.  A.  N.  Lee.    Report,  '76,  ii,  541. 
Estimates. 
No  original  estimate  made:  |5,000  appropriated  and  the  work  was  completed  for 
that  amount,  '76.  ii,  542. 
Financial  Statements. 

'75,  i,  280;  '76,11,542. 
Operations. 

1875-76.  Dredging  under  contract  awarded.  Work  commenced  December  1, 1875 ; 
suspended  December  20,  1875;  resumed  April  20, 1876;  completed  June  10, 1876. 
A  channel  through  the  bar  of  12  feet  in  depth  and  9  feet  depth  of  channel  in 
river  was  secured,  which  is  ample  to  meet  all  the  requirements  of  navigation, 
'76,  ii,  541,  542. 
Piiysical  Characteristics. 

Described,  '73.  306;  '75.  i,  280;  '76,  ii,  541. 
Project. 
By  Major  Weitzel,  1875,  for  removal  of  a  bar,  by  dredging  at  the  month  of  Pine 
River,  and  clearing  a  channel  up  the  river  as  far  as  the  appropriation  would 
admit,  '76,  i,  105,  li,  541,  542, 

Snnreys. 

Ordered  by  act  approved  March  3,  1873,  assigned  to  Mi^.  G.  Weitzel,  '73,  41,  42; 

made  under  his  direction  by  Assistant  H.  A.  Ulffers,  in  August,  1873.    Report 

'73,  306. 
1875.  Reconnaissance  by  order  of  Major  Weitzel,  '75,  i,  280. 


PIBTE  RITEB,  Sai^inaw  Baj,  HUCII.'-Survet  of. 

Commerce. 

Statistics,  '73,  302. 
Engrineers. 

Chief  of  Engineers. 
Reports,  '70,  32,  46;  '71,  45;  '72,  42;  '73,  41. 
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PIN£  BITJBB,  Safflttaw  Bay,  MICH.— Contmued. 

EnyineerS'-Continaed. 
Engineer  in  Charge. 
Maj.  O.  M.  Poe,  1870-73.    Reports,  '71,  188 ;  '73.  300. 

ASSISTANT 

H.  A.  Ulffers.    Report,  '73,  301. 
Estimates.    (See  Plans.) 
Plans. 

By  Migor  Poe,  1871,  for  diedsing  a  channel  through  the  bar  at  the  month  of  the 
river  7  feet  in  depth ;  estimated  cost,  |7,500,  '71,  188. 

By  H.  A.  Ulffeis,  1873,  for  dredging  a  channel  through  the  bar  at  mouth  of  the  river 
9  feet  in  depth ;  estimated  cost,  if  bottom  is  rocky,  ^,300 ;  if  free  from  rock, 
912,740,  '73,  301.  "  The  harbor,  if  made,  can  be  of  no  general  importance,  and 
is  not  required  as  a  harbor  of  refuge.''  Extract  from  reports  of  Major  Poe,  '71 
189 ;  '73,  301. 

Surveys* 

1857.  By  officers  of  the  Lake  Survey,  '71,  188. 

1872.  By  H.  A.  Ulffers,  under  direction  of  Mi^or  Poe.    Report,  '73,  300,  301. 


/ 


PI«ATTSBUBO<  HABBOB,  IV.  ¥.— Improvement  of. 
AppropriatloBS. 

1836 $10, 000, '66,  iii,  29. 

1837 10,000,  '66,  iii,  29. 

1838 27, 500, '66,  iii,  29. 

1844 10, 000, '66,  iii,  29. 

1864  (allotment) 2, 000,  '66,  i,  57,  iii,  29. 

1867 26,000,  '67,234. 

1870 10, 000, '70,  56,  222,  224. 

1871.  15,000,  '71,53. 

1872 10,000,  '72,48,271. 

1873 10,000,  '73,  49. 

1874 5,000,  '74,1.56,274. 

1879 2,000,  '79,65,395. 

Total  to  1879 $137, 500. 

Commerce. 

Statistics,  '67,  235;  '68,  294;  '69,  183;  '75,  i,  362. 
Contracts. 

It^.  Luther  Whitney.    Repairs  of  breakwater,  '67,  242. 

1»68.  Emory  R.  Seward,  dredging,  at  35  cents  per  cubic  yard,  '68, 295;  '69, 188,184. 

1872.  James  D.  Leary,  construction  of  breakwater,  at  $91.86  per  linear  foot,  '73, 
393;  '74,  i,  274. 

1873.  Luther  Whitney,  construction  of  breakwater,  at  $94  per  linear  foot,  '73,  394; 
'75,  i,  352. 

Abstracts  of  bids,  '67,  242;  '68,  295;  '69,  184;  '71,  254,  265;  '73,  393,  394. 
Bocnments.    (Not  printed  in  reports.) 

Relating  to  the  improvement  prior  to  18i56. 
Enprineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  2,  iii,  17,  29;  '67,  17,  34 ;  '68^  48 ;  '69,  42 ;  '70,  55 ;  '71,  52;  '72, 
48;  '73,  49;  '74,  i,  56;  '75,  i,  60;  '76,  i,  57 ;  '77,  51 ;  '78,  57 ;  '79,  65. 
Engineers  in  Charge. 

MaJ.  C.  E.  Blunt,  1864,  '66,  i,  56, 57. 

Capt.  C.  B.  Reese,  1865,  '66,  i,  57,  iii,  17.    Reports,  '66,  iv,  181 ;  '67,  249. 

Lieut.  Col.  C.  E.  Blunt,  1867.    Report,  '67,  234, 242. 

Capt.  J.  W.  Barlow,  1868-'69,  '68,  48.    Reports,  '68,  293 ;  '69,  181. 

Lieut.  Col.  John  Newton,  1870-'—,  '70,  55.    Reports,  '70,  222,  224 ;  '71.  254;  '72, 

271 ;  '73,  393 ;  '74,  i,  274 ;  '75,  i,  352;  '78,  420;  '79,  396. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  48.    Report,  '77,  252. 
Assistants 

Lieut.  C.  J.  Allen,  '67,  234.    Report,  '67,  249. 
D.  Whit«.    Report,  '77.  252. 
Estimates. 

By  Captain  Reese,  1866,  for  repairs  of  breakwater.  $25,512.20,  '66,  iii,  17,  ir,  181 ; 
for  entire  permanent  completion,  $26,500,  '66,  iii,  29 ;  in  1867,  for  dredging  to 
9  feet,  $12,500, '67,  249. 
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PliATTtSBURO  H ABBOB,  V.  ¥•— Continued. 

E8tiiiiates--Continned.  • 

By  Lieutenant  AUen,  18b7,  for  diedging  to  13  feet,  $82,326.50,  '67,  234,  250. 

By  Colonel  Blunt,  1867,  for  dredging,  «22,000  to  (^,000,  '67,  34,  234. 

By  Captain  Barlow,  1868,  for  revetment,  extension  of  breakwater,  and  dredging, 
$50,000,  '60,  294. 

By  Lieutenant-Colonel  Newton,  1870,  for  extension  of  breakwater,  revetment,  and 
dredging,  $6^,000,  '70,  224.    In  1872,  for  repairs  and  extension  of  breakwater, 
$15,W0,  '72,  271.    In  1679,  to  complete  required  dredging,  $3,000,  '79,  305. 
Financial  tStatements* 

'66,  iii,  17;  '68,  294;  '69,  42,  182;  '70,  55,  222;  '71,  53;  '72,  48,  271;  '73,  49;  '74, 
i,  56,  274;  '75,  i,  61,  353;  '76,  i,  57;  '77,  51,  253;  '78,  57,  421 ;  '79,  65,  395. 
Operations. 

Early  history  of  operations,  '67,  235 ;  results  to  1865,  a  breakwater  854  feet  long  oi' 
timber  cribs  39  feet  wide  on  top,  with  batter  on  shore  side  of  2  upon  1,  '66,  iii, 
17,  iv,  181. 

1865.  Kepairs  to  breakwater,  '66,  i,  56.  57. 

1866-'67.  Repairs  imder  contract,  '67,  34,  234. 

18b7-'68.  Repairs  to  breakwater  completed,  '68,  48,  293. 

186fc^'69.  Dredging  to  attain  depth  of  7  feet,  '69,  42,  182. 

1869-^0.  Op«»tions  suspended,  '70,  55. 

1870-71.  Crib  94  feet,  in  extension  of  breakwater,  sunk,  '71,  52,  254. 

1871-^2.  Crib  150  feet  sunk  and  94  feet  superstructure  built,  '72.  48,  271. 

187^-73.  Crib  100  feet  sunk,  150  feet  superstructure  built,  '73,  393,  394. 

1873-74.  Crib  56  feet  sunk,  100  feet  superstructure  built.  '74,  i,  56,  274. 

1874-75.  56  feet  superstructure  built,  repairs  to  old  breakwater,  '75,  i,  60,  362. 

1875-76-77.  Operations  suspended,  '76,  i,  57;  '77,  51,  252. 

1877-78.  Repairs  to  breakwater  and  dredging,  '78,  57,  420. 

1878-79.  Operations  suspended,  '79,  65, 2@5. 
Physical  Characteristics. 

•67,  235,  249;  '68,  293;  '78,  421. 
Private  and  Corporate  IVorh. 

Several  hundred  feet  of  wooden  revetment  built  by  New  York  and  Canada  Rail- 
road Company,  a  benefit  to  the  harbor,  '77,  253. 
Projects* 

By  Captain  Reese,  1866,  for  repairs  of  breakwater ;  estimated  cost,  $25,512.21,  '66, 
iv,  181 ;  '67,  235. 

By  Captain  Barlow,  1868,  for  dredging,  revetment,  and  extension  of  breakwater 
300  feet ;  estimated  cost,  $50,000.  '68,  294 ;  '69,  182. 

By  Lieutenant-Colonel  Newton,  1870,  for  change  in  direction  of,  and  extension  of 
breakwater  400  feet ;  estimated  cost,  $65,000,  '70.  222,  224 ;  in  1877,  dredging 
shoal, '77. 253 ;  '79,  395.  ,  ^,      ,        .       ,         i  So 

Sarreys. 

1867.  Under  direction  of  Captain  Reese,  by  Lieut.  C.  J.  Allen.    Report,  '67,  249. 
1870.  Under  direction  of  Lieutenant-Colonel  Newton,  '70,  222,  224. 
Mapb. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  '66,  L 


PLiATTISllIOUTIIy  NEBR.— (See  Missouri  Riter.) 


PliirmOUTM  BEACH  ANB  MABBOB^  MASS.— Improvemekt  of. 

A  ppr^priatlons. 

ttB4 $20,000  00.  Act  of  March  26. 

1825 5,712  00.  Act  of  March  3. 

1826 13,184  90.  Act  of  March  25. 

1830 1,850  00.  Act  of  April  23. 

1831 2,820  00.  Act  of  March  2. 

1832 2,500  00.  Act  of  July  3. 

1833 600  00.  Actof  March2. 

1834 2,000  00.  Actof  June  28. 

1835 700  00.  Actof  March  3. 

1836.-.. 500  00.  Act  of  July  4. 

1838 2,400  00.  Actof  July  7. 
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PliYmOVTH  BEACH  ABTB  KABBOB,  MAM^-Continiifid. 

AppropriaUoii»--Continued. . 

1852 $5,000  00.    Act  of  AogQBt  30. 

1864  (allotment) 7,500  00,  '68,  68;  '69.  58,  411;  '76,  i,  17a 

1866  (allotment) 8,300  00,  '66,  11,  'M,  2ti;  '76,  i,  178. 

1870 10.000  00,  '70,79;  '71,95,893. 

1871 10,000  00, '71.95,  893;  •72,94a 

1872 2,500  00,  •72.93,94a 

1873 3,000  00, '73,  1099, 

1874 5,000  00,  '74,1,  115,11,324, 

1875 10,000  00,  '75.  i,  120,  ii,  415. 

1878 6,000  00,  •78,45,221. 

1879 3,500  00,  '79.  51,  273. 

Total  to  1879 $122,066  90. 

Summary  of  appropriations  since  1866,  '79.  272. 
Cooiinerce. 

Requirements  of,  '76,  i,  181. 
Statistics,  '68,  804 ;  '70,  458;  '74. 11,  350. 
Contracts. 
1866.  James  and  William  Hall,  1,300  feet  of  breakwater,  |4,736,  '66^  11,  28.— 1870. 
J.  £.  and  G.  Bowlej,  1,700  feet  of  brush  bulkhead  and  Jetties,  '71, 893.-1871. 
George  Clapp,  2,000  tons  of  granite,  at  $2.25  per  ton,  '71,  895.    James  A.  Blais- 
dell,  450  feet  of  bulkhead  and  Jetties,  at  93.H6  per  foot,  '71,  895.-1875.  A.  B. 
Wright,  dredging,  at  23  cents  per  cubic  yard,  '75,  ii,  415. 
Abstracts  of  bids,  '69,  412;  '71,  894 ;  '75.  ii,  415. 
Defense. 
Plymouth  and  Duxbury  Harbors  protected  by  field  works  on  Gumet  and  Saqnish 
Head,  '67,  456. 
Engineers. 
Chikf  of  Engineers. 
Reports,  '66,  i,  7,  11,  28 ;  '67,  46 ;  '68,  68;  '69,  58;  '70,  78;  '71,  74;  '72,  9S;  '73^ 
105;  '74,  i,  115,  117 ;  '75.  i,  119;  '76,  1,  46;  '77,  40;  '79.  45;  '79,  50. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865,  '66, 1, 36. 
MaJ.  G.  H.  Mendell,  1866, '66,  11,28. 
Capt.  J.  A.  Smith,  1867-'C9,  '67,  46.    Report,  '69,  410. 
Maj.  D.  C.  Houston,  1869-'70.     Reports,  '69,  410;  '70,  455. 
Lieut.  Col.  J.  G.  Foster,  1870-71.    Report.,  '70,  467. 

Lieut.  Col.  G.  Thom,  1871-'— .    Reports,  '71,  893;   '72,  948;  '73,  1098;  '74^  11, 
323,348;  '75.  11,413;  '76,  1,  177;  '77,  184;  '78,  221 ;  '79.  271. 
Assistant. 
Sophus  Haagensen,  *73,  1099.    Report,  '74, 11, 349. 
Estimates. 
By  Major  Mendell,  1866,  for  breakwater  and  jetties,  |8,300,  '66^  ii.2a 
By  Captain  Smith,  1868,  for  i>ermanent  completion,  save  repairs,  $20,000,  '68,  804. 
By  Major  Houston,  1869,  for  1,200  feet  of  breakwater,  and  repairs,  $30,000,  '70^  458. 
By  Lieut.  Colonel  Thorn,  1879,  for  completion  of  existing  project,  f21,C00,  '79,  273. 
Financial  Statements. 
'66,  11,  28;   '67,  46;  '68,  803;  '69,  58:  '70,  79,  459;  '71.  95,893;  '72,  93,948;  ^73, 
105,1099;   '74,1.115,11,324;   '75.  i,  120,11,415;  '76,  i,  46, 181;   '77,41,188;  '78, 
45,221;  '79,51,273. 
Operations. 
History  of  operations,  '69,  410;  '70,  445;  '75,  11,414;  '76,  i,178;  '77.  185. 
1866-T)7.  1,:J00  linear  feet  of  breakwater  completed,  '67,  46;  '69,  410. 
1867-'68.  Slight  repairs,  '68,  803. 

1868-'69.  Construction  of  cribs  and  repairs  by  hired  labor,  '69,  58, 411. 
1869-70.  Construction  of  brush  bulkhead  and  jetties,  by  contract,  '70,  78, 467. 
1870-71.  1,700  linear  feet  of  bulkhead  and  jetties  constructed ;  repairs  to  old  works, 

'71,  95, 893. 
1871-72.  614^  linear  feet  of  brush  bulkhead  and  jetties  constructed ;  2,028  tons  of 
stone  placed  on  stone  bulkhead ;  repairs  and  planting  of  beach  grass,  '72, 93, 948. 
1872-73.  200  linear  feet  of  brush  bulkhead  and  jetties  constructed;  repaim^  and 

10,000  hills  of  beach  grass  planted,  '73,  105, 1099. 
1873-74.  Construction  of  3,000  linear  feet  of  brush  and  stone  groins,  534  linear  feet 
of  brush  groins;  repairs  and  10,000  hills  of  beach  grass  planted,  '74,  i,  115,  ii,  323. 
1874-75.  Works  repaired  and  strengthened,  '75,  1, 119,11,414. 
1875-76.  Dred^ug  of  channel  100  feet  wide  by  6  feet  deep  to  Plymouth  wharves; 
repairs  to  beach  protection,  '76, 1, 46, 181. 
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PlilTMOUTH  BEACH  AND  HARBOR,  MAfM^-Continaed. 

Operations— Continned. 
1876-77-78.  Operations  suspended, '77,  40  j  '78,45. 

1878-79.  Extension  of  Qtone  baikhead  and  repair  of  Jetties ;  1,648  tons  of  stone  and 
35  cords  of  brush  used,  '79,  51,272. 
Pliyslcal  Characteristics. 
Description,  '67,  46;  '69,  411:  '70,  456,456;  '71,  893;  '75,  ii,413;  '76,  i,  177:  '77, 
184;  '78,219;  '79,271. 

Plans. 

By  Sophus  Haagensen,  1874,  for  dredging  a  ffood  beating  channel,  '74,  ii,350. 
By  Major  Houston,  18^,  for  a  breakwater  oi  stone,  or  h6ton-eoignety  '70,  457, 458. 
Private  and  Corporate  fVorlt. 

Construction  and  repairs,  1868,  by  the  State  authorities,  at  an  expense  of  |2.000,  '68^ 
804;  '69,  410;  '76,  i,178;  '77,  185. 

Projects. 

By  Miyor  Mendell,  1866,  for  breakwater  and  Jetties,  '66,  ii,  28. 

By  Capt.  J.  A.  Smith,  1868,  for  a  stronger  work,  consisting  of  ciihe,  '68»  804 ;  '69 

411;  '70,456. 
By  M^jor  Houston,  18692for  bulkhead,  with  jetties  in  front  and  rear,  '70,  457. 
By  Lieutenant-Colonel  Thorn,  1874,  for  dredging  channel  100  feet  wide  by  6  feet 

deep,  '75,  il,  414.    Modified,  1876,  for  dred^ng  a  basin  8  feet  in  depth,  '76,  i, 

181;  '77,188;  '78,221. 
Surveys. 
1866.  Examination  by  Major  Mendell,  '66,  ii,  28 ;  '67,  456. 
1872.  By  Sophus  Haagensen,  under  direction  of  Lieutenant-Colonel  Thorn,  '73, 

109§.     1874.  ^esurvey.    Report,  '74,  ii,  348, 349. 


POCOMOKE  RITER,  HID.— iBfPROVKME^rr  of. 

Appropriations. 

1878 $10,000,  '79,  77. 

1879 2,500, '79,  77. 

Contracts. 

1878.  With  Daniel  Constantino,  for  dredging,  at  23  and  23  cents  per  cubic  yard, 

'79,  507. 
Abstracts  of  bids,  '79,  507. 
Engineers. 
Chief  of  Engineers. 

Report,  '79,  77. 
Engineer  in  Charge. 
Maj.  W.  P.  Craighill,  187&    Report,  '79,  505. 

G.  W.  Parsons,  1878,  '79,  505.    Report,  '79,  507. 
Estimates.    (See  Project. ) 
Financial  tStatements. 

'79.77,507. 

Plijsical  Characteristics. 

General  description,  '79,  507.    Obstructions,  abrupt  bends,  narrow  and  crooked 
channels,  bars  and  shoals,  sunken  stumps,  etc.,  '79,  508.    Tides,  '79,  509. 
Project. 

By  Mi^or  Craighill,  tar  dredgin^^  channel  and  for  removal  of  obstructions,  at  an 
estimated  cost,  originally,  of  (7,851.25,  subsequently  increased  to  99,975.53, '79, 
505,  506,  509,  510. 


arvey. 

1878.  By  G.  W.  Parsons.    Report,  '79,  507. 


POINT  JUDITH  liAKE,  R.  I.— Survey  of. 

Enfpineers. 

Chief  of  Engineers. 

Reports,  '73,  93;  '74,  i,  10:3. 
Engineer  in  Charge. 

Maj.  G.  K.  Warren,  1873.    Report,  '74,  ii,  286. 

A.S8I8TANT 

C.  R.  Mather,  1873.    Report,  '74,  ii,  287. 
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POnVT  J170ITH  I^AKS,  XL  I.— Contmned. 

Physical  Characteristics. 

General,  '74,  ii,  287  ,288.    Changes  that  haye  taken  place,  '74,  ii,  288. 

Plans* 

By  C.  R.  Mather,  (1)  for  making  a  navigable  connection  with  the  ocean  by  means 
of  a  canal  and  look  between  the  pond  (lake)  and  the  ocean ;  (2)  for  enlaiging 
the  present  breach  by  dredging,  '74,  ii,  289. 
Surrey* 
1873.  By  C.  B.  Mather.    Report,  '74,  ii,  287. 


POBT TCHARTRAIN  SHIP-CAIVAIi.— (See  Batou  St.  John,  sra) 


POBTAOE  liAKEf  manistee  Co.,  MICH*— Harbor  of  refdoe. 


Appr»priati#B* 

1879,  tTo,000,  '79,  166. 


Commerce* 

Ayailability  and  importanoe  as  a  harbor  of  refage,  '79,  163&,  1637.    Benefit  of  the 
improyement  to  commerce,  '79,  1637.    Letter  from  A.  W.  Farr  relatiTe  to  the 
improvement,  '79,  1638. 
Statistics,  '79, 1639,  1640. 
Enylneers* 
Chief  of  Engineers 

Reports,  '78,  124 ;  '79,  166,  167. 
Engineer  in  Charge. 

Maj.  S.  M.  Mansfield,  1878-'->,  '78»  124.    Beport,  '79, 1634. 
Assistant. 
Robert  Strohmann,  1878.    Report,  '79,  1636. 
Estimates*    (See  Project. ) 
Financial  Statements* 

•79,  166,  1635. 

Physical  Characteristics* 

General  description,  '79,  1635, 1637.    Peculiar  configuration  of  the  coast;  effects  of, 
'79.  1637. 
Private  and  Corporate  IFork* 

The  natural  outlet  being  closed  by  a  dam,  which  caused  a  rise  in  Portage  Lake,  a  ditch 
was  cut  in  1871  across  a  narrow  neck  of  land,  which  rapidly  widened  to  500  feet 
by  the  scour  of  the  rushing  waters,  '79,  1637,  1639. 
Project. 

By  Mfuor  Mansfield,  for  dredging,  construction  of  pile-revetment,  pile  and  oribpieis, 
at  an  estimated  cost  of  1189,860,  '79, 1634,  1636,  1638. 

1878.  By  Robert  Strohmann.    Report,  '79,  1636. 
Maps. 
Of  survey  of  Portage  Lake,  '79,  1636.    Sketch  of  Portage  Lake  and  vicinity,  '79, 
1638. 


POBTAOB    liAKE   ANB   I.AKE    8UPEBIOB    8HIP-CANAI..- 

Survey  ordered  by  act  of  March  3,  1879,  '79,  155. 


PORT  AUSTIN,  MICBL—Sdrvet  of. 


Commerce* 

Statistics,  '73,  303. 
Engrineers* 

Chief  of  Engineers. 

Reports,  '72,  42;  '73,  41. 
Enoineer  in  Charge. 

Maj.  O.  M.  Poe,  1872-73.    Report,  '73^  302. 
Assistant. 

H.  A.  Ulffers.    Report,  '73,  302. 
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PORT  AUSTIBT,  MICH.— ContiiiiiecL 

Csttmates.    (See  Plan.) 
Plan. 

By  H.  A.  Ulffen,  1873,  conoaned  in  by  M^}or  Poe,  for  a  breakwater  on  the  ^fbot 
curve,  with  a  cross-section  of  32  feet ;  estimated  cost,  $864,000 ;  or  for  a  break- 
water on  the  18-foot  carve,  with  a  cross-section  of  24  feet ;  estimated  cost, 
$588,000,  '73,  302,303.  ''The  breakwater  proposed  is  in  my  opinion  the  only 
way  of  securing  adequate  protection  in  all  weathers.  A  glance  at  the  estimates 
will  show  this  to  be  a  costly  plan,  •  *  «  not  Justified  in  view  of  the  proposed 
harbor  of  refuge  on  the  Lake  Huron  side  of  Point  Aux  Barques."  Extract  from 
report  of  M%jor  Poe,  '73,  302. 

Survey. 

1872.  Under  the  direction  of  Mi^or  Poo,  by  H.  A.  Ulffers.    Report,  '73,  302. 


PORT  CHESTER  HABBOB,  IV.  T.— Improyemiekt  of. 

Appr^priatioii* 

1872,$&,000,  '72,  80;  '73,  85;  '77,  250. 
Commerce. 

Statistics,  '72,  810. 
Contract. 
1872.  R.  W.  Warren,  blasting  and  removal  of  rock,  '73, 940. 
Abstract  of  contract,  '73,  940. 
Abstract  of  bids,  '73,  940. 
Engineers. 
.    Chief  of  Enoinkers. 

Reports,  '71,  83  ,'72,  80;  '73,  86;  '74,  i,  95;  '75,  i,  102;  '76,  i,  56;  '77,  51; 
'78,56;  '79,63. 
Engineers  in  Charge. 
Lient.  Col.  John  Newton,  1872-'—.  Reports,  '72,  806,  809;  '73,  940;  '74,  il,  167; 

'75,  ii,  222 ;  '76,  i,  249:  '78,  417 ;  '79,  390. 
Capt.  James  Mercnr  in  temporary  charge,  *77,  223.    Report,  '77,  250. 
Estimates. 
By  Lientenant-Colonel  Newton,  1871,  for  removal  of  **  sunken  rock,"  $58,980 ;  *^  salt 
rock,''  $12,652 ;  for  breakwater,  400  feet  lone,  $25,000.    Total,  $96,632,  '72,  809 ; 
'74,  ii,  167;  '75,  ii,  222 ;  '77,  250. 
Ftaaneial  tStatements. 

'72,  80,  800;  '73,  85;  '74,  i,  95,  ii,  167;  '75,  i,  102,  ii,  222;  '76,  i,  56,  250;  '77,  51, 
251 ;  '78,  56,  417 ;  '79,  63,  391. 
Operations. 
1872-73.  ''  Salt  rock,''  comprising  abont  247  cnbio  yards,  remoTcd  nnder  contract, 

for  $7,300,  '73,  85,  940. 
1873-'79.  Operations  suspended,  '74,  i,  95;  '75,  i,  102;  '76,  i,  56;  '77,  51;  '78,  56; 
'79,  63. 
Piiysical  Ciiaracteristics. 
Described,  '72,  809. 

Project. 

By  Lientenant-Colonel  Newton,  1871,  for  removal  of  ''sunken  rock"  and  ''salt 
rock,"  and  building  a  breakwater  400  feet  in  length ;  estimated  cost,  $96,632, 
72,  809. 

Sarveys. 

1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger.    Re- 
port, '72,  809. 
1877-78.  Of  Byram  River,  under  direction  of  Lieutenant-Colonel  Newton,  '78, 417. 


PORT  ClilNTON  HARBOR,  OHIIO.— Improvbiient  of. 
^Appropriations. 

1872 $8, 000, '72,  234. 

1872 (allotment) 2,000,  '73,  344. 

1875 5,000, '75, 1,295. 

1876 5, 000, '76,  il,  553. 

1878 10, 000, '78,  128, 1253. 

1879 10,000, '79,  171,1682. 

Total  to  1879 $40,000. 
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PORT  CUHTTOnr  HARBOB,  OHIO— Centlnaed. 
Commerce. 

Requirements,  '68,  153;  '71,  210. 

Statistics,  '69, 1G3;  '71,  211 ;  '72,  234;  '73,  344;  '74,  i,  217;  '75,  i,  296;  '76,  ii, 
553;  »77,  957;  '78,  1252;  '79,  16a2. 

Contracts. 

1872.  H.  T.  Stock  &.  Co.,  dredging,  at  35  cents  per  cubic  yaxd,  '73»  344. 
Abstracts  of  bids,  '73,  344. 

Envliieers. 

Chief  of  Engineers. 

Reports,  '67.  IH;  '68,  40;  '70,  31,  50;  '71,  48;  '72.  45;  '73,  45;  '74,  i,48;  '75, 
i,  54;  '76,  106;  '77,  113;  '78,  128;  '79,  171. 
Engineers  in  Charge. 

Col.  T.  J.  Cram,  1868.    Report,  '68,  150, 153. 

Ma).  W.  McFarland,  1869-^^71,  '69,  116.    Report,  '71,  210. 

Capt.  G.  L.  Gillespie,  1871-73.    Report,  '72,  234. 

Ma).  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  344 ;  '74,  i,  217. 

Lieut.  Col.  C.  E.  Blunt,  1874-76,  '74,  i,  215.    Reports,  '75,  i,  295;  '76,  u,  553. 

Mai.  N.  Micblcr,  1876-78,  '77,  112.    Reports,  '77.  955;  '78,  1250;  '79,  1671. 

Mai.  John  M.  Wilson,  1878-'—.    Report,  '79,  1681. 
Assistants. 

Henry  G.  Rothwell,  '68,  150,  155. 

D.  En^right.    Report,  '75,  i,  296. 

Estimates. 

By  Colonel  Cram,  18C8,  for  entire  improTement,  $89,045.76,  *68;  155. 

By  Mnjor  McFarland,  1871,  $120,000,  '71,  210. 

By  Lieutenant-Colonel  Blunt,  1875,  $122,000,  '75,  i,  296. 

By  M^or  Wilson,  1879,  for  completion  of  existing  project,  $55,000,  '79,  171, 1682. 

Financial  Statements. 

'72,  2:}4;  '73.  345;  '74,  i,  217;  '75,  i,  296;  '76,  ii,  553;  '77,  957;  '78,  128^  1253; 
'79,  171,  1682. 

Operations. 

History  of  operations,  '77,  955,956;  '78, 1250;  '79,  1671,  1681. 

1873.  20,302  cubic  yards  dredged,  giving  channel  20  feet  wide  by  8  feet  deep  from 
mouth  of  river  to  lake,  '73,  344. 

1874.  Catch-sand  fence  built  on  north  spit,  '74,  i,  217. 

1875.  Fence  extended  840  feet  by  hired  labor,  '75,  i,  295. 

1876.  Operatious  suspended,  '76,  ii,  553. 

1877.  Construction  of  east  revetment,  by  hired  labor,  begun,  '77,  956. 
1877-78.  Construction  of  revetment,  '78,  128, 1251. 

1878-79.  Extension  of  east  and  west  piers  and  dredging,  by  hired  labor,  '79, 171, 
1671,  1681. 

Piiysicai  Ciiaracteristics* 

'68,  153,  154 ;  '71,  210. 

Plans. 

By  Colonel  Cram,  1868,  for  dredging  a  new  outlet,  200  feet  wide  by  10  feet  deep,  for 
the  Portage  River,  and  protecting  with  5,300  feet  of  pile-revetment  and  1,100 
feet  of  pile-piers;  estimated  cost,  $80,045.78,  '68,  154,  155. 

By  Major  McFarland,  1871,  for  channel  8  feet  in  .depth  and  4,500  feet  of  pienng; 
estimated  cost,  $120,000,  '71,  210.     [Apparently  adopted  as  project.] 

Projects.    (See  also  Plans.) 
By  Captain  uillespie,  lb72,  for  deepening  by  dred^ng  the  entrance  to  Portase  River 

and  1,000  feet  of  timber  reyetment  on  north  side  of  entrance,  to  cost  $8,000,  '72, 

2.34. 
By  Major  Harwood,  1873,  for  building  catch-sand  fence  for  temporary  benefit,  '73, 

344 ;  '74,  i,  217. 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  catch-sand  fence,  by  hired  labor, 

as  part  of  Major  McFarland's  project,  '75,  i,  295,  296. 
By  Major  Michler,  1877,  for  construction  of  east  revetment,  '77,  956. 
By  Major  Wilson,  1879,  for  extension  of  pile  pier  and  revetment,  '79,  1681. 

Surveys. 

1867.  Under  Colonel  Cram,  by  Henry  G.  Rothwell.    Report,  '68,  150,  153-155. 
1870.  Under  direction  of  UsAor  McFarland,  '70,  50.    Report,  '71,  210. 
1875.  By  Lieutenant  Colonel  Blunt,  '75,  i,  295. 
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PORT  CRGSCENTf  imcii.— Subvst  of. 

Commerce. 

Statistics,  '73,  305. 
EBVlneers. 

Chief  of  Enqixebbs. 

Beports, '72,42;'73,  41. 
Engineer  in  Charge. 

Mai,  O.  M.  Poo,  187^-^^    Report,  '73»  904. 
Assistants. 

H.  A.  Ulffera.    Report,  '73,  304. 

W.  C.  Sauer,  '73,304. 
Physical  Characteristics* 
I>e8cribe4,  '73,  304,  305. 

Plan. 

Migor  Poe  conaiders  that  the  construction  of  a  harbor  at  this  point  would  be  at  great 
cost  without  adequate  benefit  to  general  commerce  or  local  interests,  '73,  304. 
Sarvej* 
1872.  Under  the  direction  of  Major  Poe,  by  H.  A.  Ulffers  an^  W.  C  Sauer,  '73,  304. 


PORT  HEBTBTy  liWJLe  Champiain,  IT.  T.— fiURVBT  (at. 

Coauaerce. 

Statistics,  '76,  i,  263, 
Eni^aeers. 

Chief  of  Enoinebbs. 

'76,  i,  57. 
Engineer  in  Charge. 

Lieutenant-Colonel  John  Newton,  1875^-76.    Report,  '76^  i>  261. 

A.flATR'TANT' 

David  White.    Report.  '76^  1,  262. 
Physical  Characteristics. 

Described,  '76,  i,  262. 


By  David  White,  1876.  concurred  in  by  Lieutenant-Colonel  Newton,  for  breakwater 
of  crib- work,  3,500  feet  long  by  30  feet  wide,  to  give  protection  fh>m  north  and 
west  winds;  estimated  eos^  $559,030,  '76,  i,  261,  262. 
Survey. 

1875.  Under  direction  of  Lieutenant-Colonel  Newton,  by  David  White.     Report, 
•76,  i,  261,  262. 


PORT  JEFFERSON  HABBOB,  N*  T«— Impbovbmsnt  of. 

Appropriatioas. 

liS2  (survey) $1,200.    Act  of  August  30. 

1871 15, 000, '71,  86, 804. 

1872 15,000,  '72.85,910. 

1875 15,000,  '75,  i,  106,  ii,  266. 

1876 6,000,  '76,  i,  63,  233;  '77,  22L 

1878 8, 000, '78,  63,  408. 

1879 5,000,  '79,  59,  361. 

Totaltol879 $65,200. 

Summary  of  appropriations,  '79,  359. 
CoBtmerce* 

Requirements,  '71,  807;  '73,  1030,  1035. 

Statistics,  '71,  811;  '77,  220;  '79,  361. 
Contracts* 

1871.  C.  C.  Campbell,  sea-wall,  '71,  805.  W.  H.  Beard,  dredging,  '71,  805.— 1872 
John  Beatae,  granite,  at  t2M  per  ton,  '72,  911.-— 1875.  *§.  F.  Shelbonme, 
dredging,  at  27  cents  per  cubic  yard,  '75,  ii,  265 ;  '76,  i,  232.  F.  H.  Smith, 
stone,  at  $1.44  per  ton,  '75,  ii,  265;  '76u  i,  232.— 1877.  Ingerson  &.  Molthorp, 
granite,  at  tl.33  per  ton.  '77,  220;  '78,  408.— 1878.  M.  F.  Brainerd,  dredging, 
at  $6.50  per  hour,  '78^  408;  '79,  360.  John  Beattie,  granite,  at  $1.05  per  ton, 
*79  358. 

Abstracts  of  bids,  '71,  805;  '72,  911 ;  '75,  il,  265,  266;  '78,  408;  '79,  358. 

*Fkiled  to  oomplete.  16,  i,  231;  '77, 220;  '79, 860. 

28  £N 
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Docvmeiits*    (Notpablished  in  reports.) 
Report  of  Lieut.  M.  HarriBon  on  snryey  in  1853,  *70,  454 ;  '71, 805. 

Chief  of  Enqineiers. 
Reports,  '70,  32,  7t5;  '71,  86;  '72,  84;  '73,  93;  '74,  i,  103:  '75,  i,  105;  '76^  i,  53; 
'77.  48;  •78»  53; '79,  59. 
Enoiniubrs  in  Charqe. 
Lieut.  M.  Harrison,  1853,  '70,  454;  '71,  805;  '79,  359. 
Lieut.  Col.  J.  D.  Graham.  1865.    Report,  '66^  i,  37. 
Mi^.  G.  K.  Warren,  187(p75.    Reports,  '70,  454;  '71,  804,  805;  '72,  910;  '73, 

1029 ;  '74,  ii,  270. 
Mai,  J.  W.  Barlow,  1875-^—.    Reports,  '75,  ii,  865;  '7^  i,  233;  '77,  220;  '7a 
407;  '79,  358. 
Assistants. 
W.  8.  Edwards.    Report,  '72,  911. 
J.  H.  Dager.    Report.  '73,  1030. 
H.  N.  Babcook,  '74,  if,  270;  '79,  360. 
G.  A.  Weaver.    Report,  '76,  i,  232. 
Frederick  N.  Owen.    Report,  '79,  361. 
Estiiliates*    (See  also  Prqjects.) 

By  Mi^or  Barlow,  1879,  for  completion  of  existing  project,  $15,000,  '79,  361. 
Financial  Statements. 
•72,  85,  911 ;  '73,  93, 1030;  '74,  i,  103,  ii,  271 ;  '75.  i,  106,  ti,  266;  '76^  i,  53>  233; 
'77,  48,  221 ;  78,  53,  408 ;  '79,  59,  361. 
Operations. 
History  of  operations,  '76,  i,  221;  '79,  359. 

1871-'72.  360  Unear  feet  of  east  Jetty,  or  breakwater,  built,  '72,  85,  910. 
1872-^73.  Extension  of  Jetty  422  feet,  '73,  93,  1029. 

1873-74-75.  Operations  suspended,  '74,  i,  103,  ii,  270;  '76,  i,  105,  ii,  265. 
1875-76.  165  cubic  yards  dredged  and  475  linear  feet  west  Jetty  built,  '76,  i,  232. 
1876-77.  741  tons  of  riprap  added,  '77.  220. 
1877-78.  Repairs  to  east  Jetty  and  dredging,  '78,  53,  407. 

1878-79.  Extension  of  west  Jetty  450  feet ;  of  east  Jetty  70  feet ;  repairs  to  east 
Jetty,  '79,  59,  358. 
Physical  Characteristics* 
Description,  '71,  86,  806;  '72,  912;  '73. 1034 ;  '77,  222;  '79.  361. 

Projects. 

By  MiMor  Warren,  1871,  for  a  breakwater  800  feet  in  length,  and  dredging  a  channel 
200  feet  wide  by  7  feet  deep ;  estimated  cost,  $175,000,  '71,  86,  OSi^  805^  808, 
810 ;  modifications  of,  '77,  221. 

By  Mi^or  Barlow.  1877,  for  repairing  and  extension  of  east  Jetty,  '77,  821.  In  1878, 
extension  of  Jetties  and  dredging,  '78,  407 ;  '79,  359. 

1853.  By*Lieut.  M.  Harrison,  '70,  454 ;  '71,  805 ;  '79,  359. 

1870.  By  Major  Warren,  examination.    Report,  '71,  805. 

1871.  By  W.  8.  Edwards,  under  direction  of  Mi^Jor  Warren.  Reports,  '71, 805 ;  '72, 
91L 

1872-73.  By  J.  H.  Dager.    Report,  '73, 1030. 
1874.  By  H.  N.  Babcock,  '74,  n,  270 ;  '79,  360. 

3iAP. 

Of  the  harbor,  '79,  360. 


POBTIiAND  HABBOB,  ME.— Improysmsnt  of. 

jLppr^priations. 

l&^G $10,000  00,^ 

ill:::::::::::: ;:::::  ^S  oo;  r^^ "^'28; '78, 199; '79. 255. 

1866 105,111  05,J 

1870 10,000  00, '70,  80. 

1871 40,000  00, '71,91. 

1872 45,000  00, '72,90. 

1873 50,000  00,  '73,99. 

1874 20,000  00,  '74,  i,  109. 

1875 20,000  00,  '76,  i,  115. 

Total tolSrO $351,477  05. 
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PORTLAND  HARBOR,  REi:.— Continned. 

Appropriations. 

Tne  appropriation  of  1872  inclnded  improvemeiitof  '*  Baok  Bay,''  '73, 1066.  Lists  ot 
appropriations,  '72,934;  '73.  1066;  '74,  ii,  304;  '75,  u,  393;  '76,  i,  159;  '77, 
163 ;  '78»  199 ;  '79,  256.    No  farther  ftrnds  required,  '75,  i,  115. 

Commerce. 

Benefit  to,  '67,  468 :  '68,  844 ;  '69,  448;  '70,  500.  Board  of  trade  request  extension 
to  wharf  line  or  dredged  channel,  '73,  1071.  New  railroad  and  steamship  lines, 
•74,  ii,  306. 

Statistics,  '66,  iu,  28,  iv,  187;  '67,  486 ;  '68,  844 ;  '69,  448,  '70,  499 ;  '72,  935;  '73. 
1069;  '74,  ii,  305;  '75,  ii,  395;  '76,  i,  160;  '77, 164  ;  '78,  200;  '79,  257. 
Contracts. 


Year. 


1887 
1807 
1867 
1868 
1888 
1889 
1871 
1872 

1872 

1872 
1873 


Name. 


Pierce  &  Bowe 

George  P.  Weecott  — 
Charfes  Staples  Sc  Son. . 

A.  B.  Cooley  Sc  Co 

A.  KWrisht 

Iforria  St,  Gnmmings. . . 

beorgeC.  Fobee 

Frank  K.  Lord  and  A. 

B.  Wright. 
A.  R.  Som6  and  Hngh 

Bowen. 
Cnrtia  St,  Fobes 

A.  B.  Wright 


For—       Price. 


Stone 

Labor  

Bolta 

Dredging... 
Dredging... 
Dredging . . . 
Dredging . . . 
Stone  work. 

Foundation. 

Dredging . . . 
Dredging . . 


Oenti. 


84 

eo 

68 

46 


26 
86} 
605 


Work 
done. 


Tardt, 


4,870 

4,120 

118,415 

78,400 


*a,766 

24.088 
188,840 


BemarkB. 


Abandoned 

See  Operations 


Beferences. 


'CO,  447. 

'69  448. 

'71*  851; '72,884. 

'73, 1067; '74,  ii,  304. 

'73, 10C7 ;  '74,  ii,  304. 

'73,1087;  '74,  ii,  304. 

'73,  1068;  '74,  ii,  304; 
'76, 11,  394. 


•Tons. 
Abstracts  of  contracte,  '68,  847;  '73,  1070;  '74,  ii,  304. 
Abstracts  of  bids,  '68»  845:  '69,  453,  4G4,  467 ;  '71.  851 ;  '73, 1069,  1070. 
AdTcrtisemeat^  for  bids,  '68,  845;  '69,  447,  449,  et  seq. 
Defense. 

Forts  in  vicinity,  Georges,  Preble,  and  Scammell,  '68,  844. 
Enifiiieers. 
Chdef  of  Enginbers. 
Instructs  officer  in  charge  to  make  current  and  tidal  observations,  '67,  486 ;  to 
submit  estimates  for  dredging,  '68»  847,  851 ;  to  advertise  anew  for  bidn  for 
dredging,  '69,  454.    Approves  project  for  dredging,  '68,  851.    Reports  to  Secre- 
tary of  War  that  breakwater  is  not  being  extended,  and  regarding  grousdiug 
of  steamer  on  bar,  '68,  850.    Reports,  '66,  i,  3:  ii,  30,40;  111,18,28;  '67,  46; 
'6a  71 ;  '69.  61 ;  '70,  80;  '71,  90;  '72,  90;  '73,  99;  '74,  i,  108;  '75.  i,  115;  '76, 
i,40;  '77,  35;  '78,  39;  '79,  46. 
BoABD  OF  Enginbers. 
Convened  June  12, 1867,  at  Portland,  Me. ;  recommended  adoption  of  Colonel  Alex- 
ander's plan.    (See  Projects.)    Report  of  the  board,  '67,  487. 
(Colonel  Bache,  Lieutenant-Colonel  Thom,  and  M^jor  Casey.) 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865,  '66,  i,  3.    Report,  '66,  i,  36, 39. 
M^.  B.  S.  Alexander,  1865-'66,  '66,  ii,  40,  ill,  18.    Report,  '66,  iv,  185. 
Lieut.  CoL  George  Thom,  1866-'—,  '66.  iii.  18.    Reports.  '66.  iv,  167 ;  '67,  485, 487 ; 
'68,  843,847;  V59,  446,460:  '70,  498,505;  '71,  850;  '72,  934;  '73,  1066;  '74,  ii, 
304;  '75,  ii,393:  '76,  i,159;  '77,  164;  '78»  199;  '79,  255;  on  merits  of  different 
dredges,  '69,  460, 465. 
Assistant. 
A.  Grant  Childs,  1867,  on  current  and  tidal  observations,  '67,  486;  '68»  843. 
Estimates. 
By  Col.  J.  D.  Graham,  for  6, 000  cubic  feet  of  stone,  600  linear  feet  of  capping,  and 
400  linear  feet  extension  of  breakwater.  $105,111.05,  '66,  i,40.    Detailed  esti- 
mates for  same,  '66,  i,  41, 42. 
By  M^.  B.  8.  Alexander,  for  completion  of  breakwater  without  extension,  $60,286.41, 

'66.  iv,  187. 
By  Lieutenant-Colonel  Thom.  1868.  for  completing  breakwater,  $59,984 ;  for  dredging 

to  20  feet  water,  $28^;  '68,  848. 849. 
By  Lieutenant-Colonel  Thom,  1869,  for  190  feet  extension  of  breakwater,  $40,000 
'69,  448 ;  '70,  506 ;  '71,  851 ;  for  2C0  feet  extension  with  light-house  pier,  $20,000 
•72,934. 
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POBTJLAND  HABBOBf  lUB.-Goatmiud. 

E9ttiiiate«— Continiied. 
By  Lieatenant-Golon^l  Thorn,  1669,  in  detail,  for  dredging  channel  to  20  feet  water 
by  day's  labor  and  pnrohaee  of  dredge.  $24,000  to  tS>,000,  '69,  461.    Estimate 
compared  with  lowest  bids  received,  '69,  464.    To  increase  width  of  channel  100 
feet,  $25,000,  '70,  499,506      To  increase  width  of  channel  to  500  foot, $40,000, 
'71,  651.    For  dredging  in  '<  Back  Bay,"  40,000  cnbio  yards,  ItO.OOO.  '72,  934. 
By  Lieutenant-Colonel  Thom,  for  dredging  in  Inner  Harbor,  $60,000,  '73,  1068; 
$110,000, '73,  1071. 
Expenditures* 

To  July  1,  1879,  $248,976.05 ;  '79,  256. 
Financial  Statements. 
'68»  644;  '69,  61,  448;  '70,  bO;  '71,  91,  850;   '72,  90;  '73,  99,  1069;  '74,  i,  108;  ii, 
305,  306;  '75.  i,  115;  U,  395;   '76,  i,  41,  160;  '77,  35,  164;  '78,  39;  '78,  200; 
•79,  46. 
Iie08iation. 
Joint  resolution  of  Congress  approved  June  5,  1868,  permitted  the  unexpended  bal- 
ance of  appropriations  to  oe  used  in  dredcing  tne  **  Middle  Ground,"  and  pro- 
tecting and  improTing  the.  channel,  '68»  844,  847. 
Operations. 
Suspended  from  1852  to  1866,  '66,  i,  3. 


Breakwater. 

Dredging. 

Remarks. 

'^ear. 

1 

• 

1 

1 

1 

Middle 
Gronnd. 

1 

Inner 
Harbor. 

BefiBieDcea. 

1838 

Lin,/t 

JAn.ft, 
1,763 

O.ydt. 

0.  yd: 

0.yd$. 

O.yda, 

1.080  feet  only  completed. . . 

Ko  operations 

Bepalrs  to  breakwalar 

'78. 100. 

1865-'M 

'06,  U,  00. 
'07,40.488. 
«eB,  71,  8M. 
'08.844:  '60, 

1866-'<I7 

1867^*68 

688 

195 

1868-'60 

*4,120 

4,870 

90,315 
28,100 

78,400 

[^Obtained  by  anbtracting 
the  anm  of  the  other  flg- 
urea  from  the  total  nnm- 
ber  of  yards  excavated.] 

186d-70 

61,447. 

'70,09.480. 

'72, 00.  SOL 
'TS,  1006. 

1870-71 

1871-'72 

J  872— '78 

Pier  extension  commiaiced. 
Wreck remoTed.  Repaixa.. 

1773-'74 

217 

242 

24,938 

49,600 

67.240 
2,082 

'74,i,108L 
'75,  it  SOL 

1874-75 

1875-76 

Dred^ng  at  enatom-honae 

rOperationa  satpendcd 
1     pending  delay  in  remoT- 
{     mg  pr^ate  docks  pro- 
\    Jeoting  Into  harbor. 

'76.  L  150. 

1876-77 

\ 

1877-78 

f'70.256. 

1878-70 

J 

Total  amount  of  dredging  stated  at  870,024  onbic  yards,  '78, 200 ;  '79, 256. 

Piijsieal  Ciiaracteristics. 

Location  described,  '66,  i,  39.    Currents  and  tides  discussed,  '66^  iv,  185.    Fozma- 
tion  of  bar,  '68,  848.    Wliarves  projecting  beyond  dock  line,  '73,  1073. 
Plans. 

By  Col.  J.  D.  Graham,  for  repairs  and  extension  of  breakTvater,  '66^  i,  40. 

By  Maj.  B.  S.  Alexander,  adverse  to  extension,  *66^  iii,  16,  iv,  165. 
Private  and  Corporate  IVork. 

Projecting  wbarres  hindering  dredging  in  Inner  Harbor,  '73, 1072 ;  '74,  ii,  305 ;  '75, 

Projects. 

By  Maj.  B.  S.  Alexander,  for  completion  without  extension  of  breakwater,  '66^  1, 

40 ;  approved  by  Board  of  En^neers,  '67,  485. 
By  Lieutenant-Colonel  Thorn,  for  dredging  a  300  feet  channel  to  90  feet  water,  '68i 

848 ;  approved  by  the  Chief  of  Engineers,  '68,  851. 
By  Lieutenant-Colonel  Thom,  for  extending  breakwater  about  200  feet,  and  build- 

ine  a  light-house  pier,  '72,  934;  and  tor  dredging  a  channel  in  ''Back Bay" 

100  feet  wide,  8  feet  deep,  apj^roved  by  Chief  of  Engineers,  '7%  10G7. 
By  Lieutenant-Colonel  Thom,  for  improving  Inner  Harbor,  '73,  1068. 
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PORTLAIVB  HARBOR,  HEE.— OontiniMd. 

Snrreys. 

1867.  Cnnent  and  tidal  observations,  '67,  486. 

1867.  Minnte  hydrographio  snrvey  by  Colonel  Thorn,  tnth  aid  of  the  United  States 

Coast  Survey,  '68.  843,  848. 
lS7fy^6.  Triangnlation  and  sorv^  of  wharves  and  harbor  lines,  '76,  i,  40. 
Maps. 
Of  Portland  Harbor  and  Breakwater,  '66,  i. 

•  [8.  O.  L.  P.] 


PORT  OIVTARIO  HARBOR,   Salmon  Rtirer,  If.  T.^-Improys- 

HSNT  OF. 

A  ppropiiations* 

im $5,000.  Act  of  July  4. 

1837 10,000.  Act  of  March  3. 

1838 30,000.  Act  of  July  7. 

1844 5,000.  Act  of  June  11. 

Total  to  1879 |60,  COO. 

Gommerce. 

Heavy  expenditure  not  warranted  by  the  wants  of  commerce  and  navigation,  '68, 
47.    Lnportanoe  of  the  improvement  as  a  harbor  of  refuge,  '68,  292;  '71,  251. 
Statistics,  '68,  292;  '70,  211 ;  '71,  251,  253. 
Bui^lneers. 
Chief  of  Evoinebrs. 
Reports,  '6a  47 ;  '70,  32,  55;  '71,  62. 

ENGINKSBfi  IN  CHAROB. 

Lieut.  R.  C.  Smead,  U.  S.  A..  1836,  '68^  290,  292. 
Lieut.  Col.  C.  £.  Blunt,  1868.    Report,  '6a  289. 
Mai.  N.  Bowen,  1870.    Report, '70,  211. 
Maj.  John  M.  Wilson,  1871.    Report,  '71,  251. 

Lieut,  b!  D.  Greene,  1870-71,  '71,  52.    Report,  '71,  252. 
Kstimates.    (See  Plans. ) 
Operations. 

Former  operations  referred  to,  '68, 290.    Condition  of  the  old  piers,  '71,  252. 
Physical  Citanftcteristics* 

General,  of  Salmon  River.  '6a  290;  '71,  252.    Action  of  drifting  saDds,  '68,  290. 
Character  of  river  bed,  '71,  253. 
Plans. 

By  Lieutenant-Colonel  Blunt,  for  the  dosing  of  the  present  channel  by  means  of  a 
dike,  for  cutting  a  new  channel  through  the  sandspit,  and  to  dredge  to  a  depth 
of  12  feet ;  for  uie  protection  of  the  sides  of  the  out  by  means  of  crib- work,  for 
extension  of  two  piers  into  the  lake,  200  feet  apuii,  for  dredging  the  channel 
of  the  river,  and  also  the  middle  of  Selkirk  Pond  to  a  depth  of  10  feet,  aod  s(k 
increasing  ihe  harbor  and  anchorage  room,  at  a  total  estimated  cost  of  ^i09,000, 
'6a  2907291 ;  '71,  52. 

By  Lieut.  B.  D.  Greene,  a  modification  of  the  above,  by  omitting  to  dredge  Selkirk 
Pond,  reducing  the  estimate  to  9113»000,  '71,  268,  253, 
Surveys. 

1868.  An  examination  under  the  direction  of  Lieut.  CoL  C.  £.  Blunt,  '6a  ^'^*  Re- 
port, '6a  289. 

1870.  By  Lieut.  B.  D.  Greene,  '71,  62.    Report,  '71,  262. 


POST  OBFORB9  OREO.-— SUBVET  fob  a  habbob  of  befuoe. 
(See  also  Pacific  Coast,  Habbor  of  Refuge.) 


AvailabUity  as  a  harbor  of  refuge,  '73,  1126;  '77,  1054;  '79,  1805, 1806. 
Statistics,  '7a  1129. 
Engitteers. 
Chief  of  Exghteers. 
Reports,  •7a  107;  '77,  123;  '7a  139;  '79,  183. 
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PORT  ORFOBD,  OBEO.— Go&tiiiiied. 
C  ng^ineers — Continued. 

BOABD  OF  EnOINKEBS. 

Convened,  l^^  to  exftmine  yarioos  harbots,  with  a  view  to  est-ablisliing  a  harbor 
of  refuge.  The  board  consider  that  the  main  objection  ia  the  sreat  de^th  of 
water  on  the  line  of  the  proposed  breakwater,  and  also  another  objection  is  the 
presence  of  Orford  Reef  off  the  coast,  rendering  the  approach  from  the  north 
dangerous.    Report,  '77,  1054. 

(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Mc^or  MendelL) 
Enqinebrb  IK  Charqk. 

Maj.  Henry  M.  Robert,  1872.    Report,  *73,  1123. 

M^j.  J.  M.  Wilson,  1878.    Report,  '79,  1802. 

ASSISTAMT. 

F.  H.  West,  1872,  '73,  1123. 
Estliiiates.    (See  Plans.) 
Physical  Characteristics. 

General,  '73,  112:),  1128 ;  '79.  1803,  1805.    Rooky  islets  off  the  coast,  '77, 1054 ;  '79, 
1803.    Tides,  '79,  1803.    Gales,  '79,  1805.    Resources  of  interior  country,  *79, 
1806. 
Plans. 

By  M%i.  Henry  M.  Robert,  for  the  construction  of  a  breakwater,  500  yards  in  length, 
in  10  fathoms  of  water;  for  the  purchase  of  land  and  the  construction  of  a  nar- 
row-gauge railroad,  to  facilitate  the  process  of  construction.  Estimated  cost, 
$2,9(B,0W).  '73.  1127-1129. 

By  Board  of  Engineers,  1876,  for  a  breakwater,  about  one  mile  in  len^h,  to  protect 
the  harbor  from  the  south  and  southwesterly  gales,  at  an  estimated  cost  of 
$10,507,343,  '77,  1054. 

By  Mi^.  J.  M.  Wilson,  for  the  construction  of  a  breakwater,  2,000  feet  in  leneth ; 
estimated  to  cost  $3,427,000,  which  could  be  extended  to  a  length  of  5,000  feet, 
if  necessary,  with  an  estimated  cost  of  $9,405,000,  '79,  1804,  1^. 
Surrefs. 

1872.  Under  the  direction  of  M%|or  Robert.    ReiK>rt,  '73.  1123. 

1878.  Under  the  direction  of  M%}or  Wilson.    Report,  '79,  1802. 


PORT  PfilVlVy  BEL.— (See  Rebdt  Island.) 


PORT  ROTAI^  RITER,  S.  €.— Survey  ordered  by  act  of  March  3,  1879, 

'79.  100. 


PORT  SAliy  €Ali.— Examination  of. 

EniTlneers. 

Chief  of  Enginbkrs. 

Reports,  '67,  17 ;  '68,  74. 
Engineer  in  Charge. 

Maj.  R.  S.  Williamson.    Report,  '68^  887. 
Assistant. 

Lieut.  W.  H.  Heuer,  '68^  887. 
Estimates. 
By  M%|.  R.  S.  Williamson,  for  two  breakwaters,  $9,944,438,  '6a  S89. 


PORTSMOITTII  HARBOR,  N.  H.— Improvement  of. 

Appropriatloiis. 

1821  (survey) |2, 500.    Act  of  March  3. 

1822 11,500.    Act  of  May  7. 

1879 10,000, '79,  48. 

Commerce. 

Justification  of  the  improyement,  '74,  ii,  343,  344.    Importance  of  Portsmoutli 

Harbor,  '79,  283. 
Statistics,  '79,  263,  264. 
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POBT89EOUTH  HARBOB,  If.  H.— Conthiaed. 

Defense* 

Forts  Constitution  and  MoClary  and  batteries  in  process  of  constmotion  on  Gerrish's 
Island  and  Jerri's  Poin^  '74,  ii.  343:  '79,  '263.    United  States  navy-yard  at 
Kitteiy,  Me.,  '79,  263,  283. 
Giiirineers. 
Chief  of  Enqinebbs. 

Reports,  '73,  106;  '74.  i,  116;  '78,  4(3;  '79  48,  52. 
Enoikbbr  IK  Charge. 

Lieut.  Col.  George  Thorn,  1873-^—.    Reports,  '74,  U,  342;  '79.  262,  282. 
Assistant. 
Sophus  Haasensen,  1873.    Report,  '74,  li,  343. 
Estimate*    (See  also  Project.) 
By  Sophus  Haagensen,  for  the  construction  of  a  breakwater  between  Gerrish's  and 
Wood's  Islands,  $160,000,  '74, 11,  344. 
Financial  Statements* 
•79,  48,  263. 

Pliysical  Characteristics* 

Bar  between  Geirlsh's  and  Wood's  Islands,  '74,  ii,  343,  344.    Tides,  '74,  ii,  344. 
Ledges  and  bowlders  in  the  harbor,  '79,  283. 
Plan* 
By  Sophus  Haaffensen,  for  the  construction  of  a  breakwater  between  Gerrish's  and 
Wood  Islands,  1,376  feet  in  length,  556  feet  resting  on  solid  ledge  and  820  feet 
on  heavy  bowlders,  '74,  ii,  344. 
Project* 
By  Lieutenant-Colonel  Thorn,  for  the  oonstructlon  of  a  breakwater,  820  feet  in 


t.  and  of  a  part  of  the  ledge  off  Badger's  Rock  to  a  depth  i 
mean  low-water,  at  a  total  estimated  cost  of  $150,000,  '79,  48,  262. 
SorvcTS* 
1842-^4a-'44.  By  Capt.  Howard  Stansbury,  U.  S.  T.  £.,  '74,  ii,  343;  '79,  283. 
1873.  By  Sophus  Haagensen.    Report,  '74,  ii,  343. 
1878.  Under  the  direction  of  Lieut.  CoL  George  Thom.    Report,  '79,  282. 
Maps. 
Showing  the  proposed  improvements,  '79,  282. 


POBT  WASHUf  OTOIV  ( Ozanltee )  HABBOB,  ITIS*  — Improve. 

IfEin'  OF. 

Appropriations* 

1870 $15, 000, '70,  39. 

1871 15,000, '71,34. 

1872 15, 000, '72,  32 

1873 15, 000, '73,  34. 

1874 10,000, '74, 1,39. 

1875. 10, 000, '75,  i,  44. 

1876 8,000,  '76,i,97. 

187rt 5,000,  '78»  116,  1164. 

1879 7, 500, '79,  155, 1521. 

Total  to  1879 $100,500. 

Commerce* 

Commercial  importance  of  Port  Washington,  '70^  119,  120;  '73,  207. 
Justification  of  improvement,  '70,  120:^71,  114;  '72,  123;  '76,  ii,  382.  384. 
Local  business  monopolized  by  the  bridge  pier  owners  previous  to  the  improvement 

of  the  harbor.  '76,  ii.  381. 
Statistics,  '70, 122;  '72,  12:J;  '73,  208;  '74,  i,  149;  '75,  i,  210;  '76,  ii,  383,  384; 

•77,  867 ;  '78. 1164 ;  '79, 1521. 

Contracts* 

1870.  Albert  Conro,  for  dredge  and  accessories,  $150  per  day,  '71,  114;  '76,  ii,  381.— 

1A71       A     Pnnivk     -Tai*  vna^fAi«ia.1a  &n«1  1a.lw>i>    •■11     It  A*    *«VO     lO'i  IQTO       A      n^-,^^^     A^w, 


at  34.6  cents  per  cubic  yaid,  '76,  ii,  379. 
Abstracts  of  bids.  '75,  i,  210;  '79,  1621. 
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PORT  WASHINOTOlf  (Osawkee)  HARBOB,  Wn«--Coiiii]med. 

Chief  of  Enoikekrs. 
Keports,  '69,  29 ;  '70.  39 ;  '71,  34 ;  'Ta,  32:  '73.  33:  '74, 1,  39;  '75, 4,  43;  '76.  i, 
97;  '77,  lUl;  '78, 116;  '79.  164. 

BOABD  OF  £NGINESB8. 

At  an  early  day  a  plan  of  improyement  was  rabmitted  to  the  Board  of  U.  8. 
Engineers  for  extending  two  parallel  pien  to  the  10-fi>oi  carve^  and  the  exca* 
yation  of  an  interior  or  river  baein,  '76^  ii,  381. 
ENOnnEsitfl  in  Chabgb. 
Maj.  J.  B.  Wheeler,  1870.    Beport,  '70,  119. 

MaA.  D.  C.  Houston,  1870-75.    Reports,  *71,  113 ;  '72,  123 ;  '73,  907 :  '74,  i,  149. 
M^.  H.  M.  Robert,  1875-'—.    Reports,  '79,  1,  909;  '76,  ii,  379;  '77,  866;  '78, 
1163;  '79,  1519. 
Absibtahtb. 
W.  T.  Casgrain.    Report,  '70,  119, 120. 

W.  H.  Hoarding.    Reports,  '72,  193;  '73,  207;  '74,  i,  149;  '75,  i,  907. 
EstiHUites. 
By  Mi^or  Wheeler,  1869,  for  an  exterior  or  outer  harbor  similar  to  that  at  Chicago, 

at  an  estimated  cost  of  about  9900,000,  '70,  119. 
By  Bii^or  Wheeler,  1870.  for  parallel  piers  to  14  feet  of  water,  exoavaition  and  reyet- 
ment  of  river  basin,  and  dredging  to  a  depth  of  14  feet;  estimated  cost, 
$154,527.17, '70.  120,  121,  122. 
By  Mai.  H.  M.  Robert,  1876,  lor  the  excavation,  to  a  depth  of  13  feet,  of  a  north  basBi 
700  by  200  feet ;  estimated  cost  of  |27,000,  '76,  U,  SW);  '77,  866. 
Expenditures*    (See  Financial  Statements.) 

1874.  On  repairs |53  17,  '75, 1,  44,  90iS. 

1875.  On  repairs 448  20,  '76,  ii,  379. 

1876.  On  repairs 640  91,  '77,  866. 

1877.  On  repairs 1,195  22,  '78,  1163. 

1878.  On  repairs 2,800  00,  '79,  1520. 

Financial  Statements. 

'70,  39;  '71,  34:  '72,  32, 124 ;  '73,  34,  906;  '74,  i,  39, 150;  '75,  i,  44,  909^  910;  '76^  i, 
97,  ii.  379,  380;  '77,  101,  867 ;  '78,  116,  1164 ;  '79,  155,  1521. 

I«egi8lation« 

Legislation  by  the  State  for  the  levy  of  a  tax  of  $15,000  on  property  in  the  town  of 
Port  Washington,  to  be  applied  to  harbor  improvement,  '71, 113 ;  '76^  ii,  381. 
Operations. 


Hortii  pier. 

South  pier. 

5S 
L.A' 

Dredg- 
ing. 

Semarks. 

Year. 

i 

t 

M  0 

1 

L./L 

1^ 

1 

QQ 

L./L 

Befensnoea. 

1870-71 

L,fl* 

£.A 

a  yds. 

Dredging  in  river  snd  baaln . 
Drediiiiff  in  oluainel  and  for 

Cost  of  dredgtng  per  oubio 

yard,  40.11  centa. 
Cost  of  dredging  per  cubic 

yard,  66^  oente. 
Coat  of  dredging  pet  euble 

yard,  86.21  cents. 
Bepain.     Coat  of  dredging 
per  cubic  yard,  84.6  centa. 

K^aira 

Goat  per  cubic  yard,   12.36 

cenia. 
(Average  coat  o^  dredging 
I    per  cubic  yard,  11.17  centk 
(Bepaira  of  dredge 

71,118. 

1871-'72 

820 

820 

820 

320 

'Ta,  32. 123:  76,  U, 

1872-78 

14,002 
18,002 
10,881 
24^287 

73.  SSL  207 :  76.  Ii, 

1878-74 
1874-76 

100 

100 

100 

100 

206 
200 

75,  i,  48,  208. 
76.L97.  ii,871 

1878-76 

1878-'77 

77, 101,  886. 

1877-'78 

60,477 
68,883 

78.  116.  1168  X  79, 

187^79 

1620. 
179,154,1880. 

Abstracts  of  materials  and  labor,  '71, 114;  '72. 123;  '74, 1, 149;  '75. 1,209;  '77, 887. 
Piiysicai  Ciiariicteristies. 

Physical  characteristios  of  Sank  River.  '70,  119,  120 ;  '76^  ii,  381.  Small  amonnt  ol 
shore  drift,  '70,  120.  Bottom  of  lake  haxd  clay,  mixed  With  bowlders  and 
gravel,  flAvorable  for  crib  work,  '71,  114 ;  '72,  123;  '76^  ii,  382. 
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PORT  WASHOreTOlV  (Osankee)  HARBOR,  WIS.— ContmnecL. 

Plans. 

Submitted  to  the  Board  of  Engineers,  preyions  to  1869,  for  2  parallel  piers  200  feet 

apart,  from  the  shore  line  to  10  feet  of  water;  also  excavation  of  an  interior  or 

river  basin,  600  by  200  feet,  '76,  ii,  381. 
By  Migor  Wheeler,  1870,  for  an  onter  harbor  similar  to  that  at  Chicago ;  estimated 

cost,  tOOO.OOO;  not  recommended,  *70^  119. 
Private  ana  Corporate  IVork. 
915,000  raised  by  taxation  for  harbor  improvement,  '71,  113;  '76,  11,  381.    Agree- 
ment of  the  citizens  with  Albert  Conro  for  dredging  for  cribs,  '71, 114 ;  '72, 123 ; 

'76,  ii,  383.    Docking  of  riTor  baoin,  '74,  i,  149 ;  'li,  ii,  382. 
Projects. 
By  M%)or  Wheeler,  1869,  ibr  two  parallel  crib  piers,  200  feet  apart,  extending  to  14 

feet  of  water,  and  the  excavation  and  revetment  of  a  (west)  river  basin,  '70, 

119 ;  estimated  cost,  $154,527.17,  '70, 119.    This  project  was  chiefly  based  on  the 

old  plan  submitted  to  the  Board  of  En^eers,  '76,  ii,  381. 
By  Major  Houston,  1870,  modifying  foregoing  as  follows :  direotion  of  piers  changed, 

width  between  the  piers  rednced  to  150  feet ;  inside  basin  600  by  200  ftet, 

dredged  to  13  feet,  '73,  207;  '76,  ii,  360, 381. 
By  Major  Robert,  1876,  to  excavate  to  13  feet  a  basin  on  the  north  side  of  channel, 

700  by  200  feet ;  estimated  cost,  $27,000,  '76,  ii,  380;  '77,  866;  '78,  1163;  '79, 

1519. 
Sorvers. 
An  early  snrvey,  '76»  ii.  381. 
1869.  Besnrvey  ordered,  '69,  29;   '76^  ii,  381;   made,  under  direction  of  Migor 

Wheeler,  by  W.  T.  Casgrain,  '70, 119. 
1878.  Under  direction  of  M^jor  Robert,  '79,  1519. 
Maps. 

'76,  ii,  380 ;  '78, 1164.    Plat  of  the  harbor,  November,  1878,  '79,  1520. 

[E.  A.  C] 


POTOISAC  RIT£R.~IliPBOVEMBNT  of. 
(See  also  WASHmoTON  axd  Georgetown  HabborsO 

AjpmroprtetioBS. 

1849  (survey) $1,500.    Act  of  March  3. 

1870 50,000,  '70,  529;  '71,  72,59L 

Commerce. 

Requirements  discnased.  '71,  592. 
Statubtecs,  '68k  890,  924. 
Contracts. 
Abstracts  of  bids,  '71,  595. 

1870.  N.  G.  Dodge,  dredging;  completed  December,  1871,  '72,  687. 
EBfflneers. 
Chief  of  Enoinbbrs. 

Boports,  '67, 17, 18;  '68,  61;  '70,  84;  '71,  72;  '72,  68. 
Bnoineerb  in  Charge. 
Uaj.  N.  Miohler,  1868-'71.    Reports,  '68»  869|  913-924 ;  '69, 493, 514, 517 ;  '70, 517, 

529  530*  '71.  974. 
Mti.  William  P.  CraighiU,  1871-^.    Beports,  '71,  591 ;  '72,  687. 

ASBISTANTB. 

C.  p.  Patterson,  Clarence  Fendall,  '68,  914.    J.  E.  Weyss,  lir.  Thompson,  '70, 
530.    Capt.  C.  B.  Phillips,  '71,  594 ;  '72,  687. 

Ksttmates. 

Bv  Mi^'or  Michler,  aggregate  for  river  improvement,  $475,431,  '68,  924.  Modified 
for  improving  V&ginia  Channel,  $138,000,  '68>  61,911,913,  |123,000,  '69,  514. 
Improving  Eastern  Branch  between  arsenal  and  navy-yard.  |157,500,  '70,  534. 

By  Major  CraighiU,  for  improving  Washington  Chlmnel,  |100,000.     Bemoval  of 
rocks  near  Georgetown,  )lO,000,  '71,  595. 
Financial  Statements. 

•71,  72,  596  J  '72,  68,  688. 

lietfislatlon. 

Beqnired,  *68»  903. 
Operations. 

187(M71.  Dredging  of  Virginia  Channel  in  progress,  '71.  72,593. 
1871-^2.  Channel  200  feet  wide  and  15  feet  deep,  completed  in  December,  '72,  68^ 
687. 
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POTOHAC  RITER-Oontiniied. 

Physical  Characteristics. 

Disonssed,  '68»  914-922;  '69,  525;  '70,  517;  '71,  594,  595. 
Plans.     (See  Projects. ) 
By  MiOor  Miohler.  for  removal  of  obstractions  from  Eastern  Branch,  '70,  530. 
By  UajoT  Craighill,  for  dredeing  and  remoral  of  rocks,  '71,  585.    The  subject  of 
farther  improvement  re^rred  by  Congress  to  a  commission,  '72,  68,  688. 
Private  aad  Corporate  IVork. 

Dredging  in  Georgetown  Channel  by  Qeorgetown  City  anthoritiee,  '69,  484. 
Projects. 
By  Major  Michler,  for  removal  and  rebnilding  part  of  Long  Bridge,  imd  dredging, 

'68k  61,  889,  913. 
By  Mf^or  Craighill,  for  dredging  Qeoigetown  Channel  200  feet  wide  and  15  feet 
deep,  '71,  S92. 
Sarreys. 
History  of  early,  '68,  914.    Under  direction  of  M%jor  Michler,  by  Clarence  Fen- 

daJl.    Beport,  '68,  913. 
Bj  J.  E.  Weyss  and  lir.  Thompson.    Report,  '70,  530. 
Under  direction  of  Mi^or  CraxghiU,  by  Capt.  C.  B.  Phillips,  '72,  687. 


POTOHAC  RITEB,  Cast  Branch.— Examination  of. 


Trade  of  branch  insignificant ;  its  improvement  of  but  little  importance,  except  in 
relation  to  the  proposed  canal,  '76,  i,  358. 

Chief  of  Enoinebbs. 

Beport,  '76,  i,  68. 
Engineer  in  Charge. 

S.  T.  Abort,  U.  S.  C.  E.,  1875.    Beport,  '76^  i,  356. 
Assistant. 
J.  B.  Duncklee,  '76,  i,  356. 
Estimate. 
By  S.  T.  Abort,  1875,  for  channel  8  feet  in  depth  from  Bladensbnrg  to  the  navy- 
yard,  $168,269,  '76,  i,  358. 
Physical  Characteristics. 
•76.  i,  357. 

Plan. 

By  S.  T.  Abort,  1875,  for  channel  from  Bladensbnrg  to  the  navy-yard,  21,000  feet 
by  100  feet  by  8  feet,  '76»  i,  358. 
Survey. 
1875.  Under  direction  of  8.  T.  Abort,  by  J.  B.  Dnncklee.    Beport,  '76^  i,  355. 


POW£LiE.'8  RITEB,  TENN.  AlffB  TA.— Examination  of. 

Commerce. 

Justification  of  improvement,  '76^  i,  737,  740,  741. 
Statistics,  '76,  i,  740. 
Engineers. 
Chief  of  Engineers. 

Report,  '76,  i,  87. 
Engineer  in  Charge. 

MaJ.  W.  McFarland,  1876,    Report,  '76, 1,  T36. 
Assistant 
W.  M.  Gordon.    Report,  '76,  i,  737. 
Estimates.    (See  Plans. ) 
Phi^sical  Characteristics. 
Description  of,  '76,  i,  736,  737,  738.    Scarcity  of  water,  '76,  i,  737.    List  of  obstruc- 
tions, '76,  i,  738,  739. 
Plan. 
By  Major  McFarland,  1876,  for  removal  of  obstmctions,  bnilding  wing-dams,  and 
procuring  a  high-water  channel  of  from  3^  feet  to  4  feet ;  estimated  (^st,  |85,000, 
'76,  i,  7^,  73^  740.    Slack-water  navigation  impossible,  '76,  i,  746. 
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POWELL.'S  RITSB,  TBIOI.  AND  TA.-Oozitmaed. 

Private  and  Corporate  Work. 

1845.  State  of  Tenneasee  expended  97)000  in  removing  obstmctions  and  bnilding 
wing-dams,  '76,  i,  738. 
Snnreir. 
1876.  Examination  by  W.  M.  Gk>rdon,  from  the  Thzee  Forka  to  month  of  Clinch 
River,  '76,  i,  87,  736. 


PBE84|irK  ISLE.— (See  Erie  Harbor,  Pa.) 


PBOTIBElf €E  BITEB,  HABBOB,  BULKHEAD  BOCK,  AND 
NABBAOANSETT  BAT,  K.  I.— Improvembnt  of. 

Appropriatloiis. 

1852  (snryey) $1, 500,  act  of  August  30. 

1852 5,000,  act  of  August  30. 

1867 25, 000, '70,  449 ;  71,  730. 

1870 5, 000, '70,  75,  449 ;  '71,83,727,733. 

1870  (Bulkhead  Bock) .  2, 500,  '70,  75,  449 ;  '71,  83>  727,  733. 

1872 10,000,  '72,  81,  820. 

1873 10, 000, '73,  88,  969. 

1878 50,000, '78,  48,  232. 

1878  (Bulkhead  Bock) .  5, 000,  '78, 48,  232. 

1879 60, 000, '79,  54,  311. 

Total  to  1879 $174,000. 

Conuaerce. 

Boquiremente  of,  '68,  746;  '78»  237,  241. 

Statistics,  '67.  449;  '68,  746;  '70,450;  '71,730,734;  '72,  820;  '73,969,970;  '75, 
ii,  291 ;  '78»  241 ;  '79,  311. 
Contracts* 
1867.  G.  W.ToWnsend,  lemoyal  of  wreck  for  |2,000,  '67,  448,  453.— 1870.  Thomas 
J.  HiU,  dredging,  at  25  cents  per  cubic  yard,  '70,  449,  453.-1873.  S.  F.  Shel- 
bourne,  dredging,  at  29  cents  per  cubic  yard,  '73,  968.— 1878.  £.  B.  Seward,* 
dredging,  atlli  cents  per  cubic  yard,  '79,  308,  309. 
Abstracts  of  bids,  '67,  453;  '7Q,  449;  '72,  820;  '73,  968;  '79,  308,  309,  310. 
Boeaateats*    (Not  printed  in  reports. ) 

Beports  of  Lieutenant  Boeencrans,  Captain  Dntton,  and  Mr.  Webber,  '71,  728,  729; 
of  Captain  Holgate,  '71,  733. 
Engineers. 
Chief  of  Enoinesrs. 
Beporto,  '66,  i,  7:  '67,  45;  '68^  67;  '69,  58;  '70,  75;  '71,  83;  '72,  81.85;  '73,  88; 
'74,  i,  99;  '75, 1, 108;  '76,  49;  '77,  43;  '78,  48,  ^;  '79,  54. 
Board  of  Enginxbrs. 
Advisonr  council  to  the  Bhode  Island  harbor  comndssioners^  appointed  by  the 
President  of  the  United  States  in  1878 ;  recommended  dredging  from  the  city  to 
Field's  Point,  18  feet  in  depth  by  725  feet  wide  and  23  feet  deep  by  150  feet  wide ; 
estimated  cost,  $428,571.    Beport.  '78»  234. 
(Bear- Admiral  Daniel  Ammen,  U.  8.  N.,  Professor  Henry  Mitchell,  U.  S.  C.  S.,  and 
M%|.  G.  K.  Warren.) 
Ekoistebrs  IK  Charge. 

Capt.  George  Dutton,  1853,  '71,  72a 
Col.  J.  D.  Graham,  1865,  '66,  i,  37. 

Mi^.  D.  C.  Houston,  1867-70.    Beport,  '67,  448;  '68»  745;  '69,  408. 
Mflj.  G.  K.  Warren,  1870-^—.    Beports,  '70,  449,  450 ;  '71, 727  (on  Bulkhead  Bock, 
'70,  733);  '72,  820;  '73,  968,  969;  '74,  ii,  237;  '76,  ii,  291;  '76»  207;  '77, 199; 
'78»  231,  233; '79,  306. 
Absistants 

Capt.  A.  H.  Holgate,  '70,  74,  450 ;  '71,  733. 

N.  £.  Bussell.    Keport,  '71,  730. 

George  H.  Mann,  '71,  r.{3. 

H.  A.  Bentley.    Beports,  '73,  970 ;  '74,  ii,  238. 

•AnauUed;  failed  to  fidfll,  '79, 808,  809. 
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Estlmateft. 

By  Captain  Datton,  1853,  for  widening  channel  100  feet  to  the  westward,  |7,800, 

'71,  729. 
By  Mr.  Webber,  1867,  for  removal  of  rock,  $5,000,  and  for  dredging  a  14-foot 

channel  to  Fox  Point  Wharf,  $21,600,  '71,  7:^9,  730. 
By  Major  Hooston,  lti68,  for  annual  dredging  below  Fox  Point  Wharf,  $10,000; 

'68,  67,  746;  '69,  408;  '70,  449. 
By  Captain  Holgate,  1870,  for  removal  of  Bulkhead  Bock  to  a  depth  of  16  feet, 

12,500, '70,  4o0; '71,733. 
By  Maior  Warren,  1871,  for  widening  chamiel  in  the  riveri  $10,000  annually,  '71, 

By  Mi^or  Warren,  1873,  for  removal  of  the  point  at  Iiong  Bed,  by  dredging,  $10,000, 

•73,  970. 
By  Major  Warren,  1875,  for  removal  of  Bulkhead  Rock  to  18  feet  in  depth,  ^000, 

'75,  ii,  291 ;  '76^  207 ;  '77,  199.    In  1878  to  depth  of  90  feet,  $10,000,  '78^  SKI. 
By  Major  Warren,  1878,  for  23  feet  channel  from  Providence  to  the  eea,  $500,000, 

•78,48,  236; '79,  54,  30a 
By  Mf^or  Warren,  1879,  for  completion  of  existing  project,  $390,000,  '79,  311. 
Expenditures. 

'67,  45,  449. 

Financial  Statementn. 

'6a  746, ;  '69,  408;  '70,  460;  '71,  83;  '73,  88,  969;  '74,  i,  99,  ii,  238;  '75^  i,  106,  ii, 
291;  '76,  49,  208;  '77,  43y  199;  '78»  48,  232;  '79,  54,  55,  311. 
Operations. 
History  of  early  operations,  '71,  728:  '79,  307,  730,  734. 

1867.  Kemoval  of  sunken  wreck,  42,219  cubic  yards,  dredged  at  the  **  Crook,"  '67, 
45,  449. 

1868.  Channel  widened  and  deei^ened  at  the  "  Crook  "  by  dredging :  depth  of  12  feet 
obtained,  '68,  745,  746. 

1870.  Dredging  at  the  '<  Crook  "  to  obtain  14  feet  channel,  '7Q,  449. 

1871.  Dredi^ing,  extraction  of  piles  and  removal  of  Bulldiead  Bock  to  depth  of  14 
feet,  '71,  727.  730,  733. 

1872.  Dredging  channel,  below  Fox's  Point,  to  widen,  '73,  968. 

1873.  Dredging  to  remove  the  point  of  Long  Bed.  '73,  88,  9^. 

1874.  Dredging  completed,  the  remains  of  an  old  pile-dolphin  r^noved,  '74^  i,  97, 
237. 

1878-79.  72,314  cubic  yards  dredged,  '79,  309. 
Physleal  Characteristics. 
Discussed,  '78»  237.    Description,  '79,  306.    Record  of  tidal  observationa,  '71,  722; 
•73,  971. 
Plans. 
By  F.  P.  Webber,  1867,  for  removal  of  wreck  and  imptovement  of  ohanneL  '71, 

729,  7:^0. 
By  Captain  Holgate,  1870,  for  removal  of  Bulkhead  Bock  to  a  depth  of  16  feet, 
'71,  733. 

Private  and  Corporate  WorlK. 

Dredging  by  city  authorities  from  time  to  time,  '67,  449.    Harbor  much  improved 

by  the  city,  '68^  746.    $90,000  expended  by  the  city  fat  dred^^,  '78»  3&,93a 
Projects. 
By  Major  Houston,  1867.  for  improvement  of  channel  at  the  "Crook"  by  dredging 

and  removal  of  sunken  wreck,  '67,  448. 
By  Major  Warren,  1870,  for  channel  75  feet  by  14  feet  at  the  <<  Crook/'  '70,  449. 

Removal  of  Bulkhead  Bock,  by  day  labor,  '70,  450. 
By  Mi^'or  Warren,  1873,  for  dredging  at  Long  B<m1,  '73,  96a 
By  Major  Warren,  1875,  for  18  feet  depth  of  water  over  Bulkhead  Bock,  '75^  ii, 

291 ;  '76,  207. 
By  Major  Warren,  1878,  for  20  feet  depth  of  water  over  Bulkhead  Bock,  '78^  232. 
By  advisorr  council,  State  commissioners,  and  Major  Warren,  1678,  for  93  feet 

channel  from  Providence  to  the  sea,  '78,  48,  231-237 ;  '79,  54,  306. 

Surreys. 

185.3.  By  Lieut.  W.  S.  Eosenorans,  '71,  728:  '79,  307. 
1867.  By  F.  P.  Webber,  '71,  729. 

1870.  Under  direction  of  M^jor  Warren,  by  N.  £.  Russell,  '71,  789. 
1872.  Under  direction  of  Msyor  Warren,  by  H.  A.  Bentley,  between  Fox  Point  and 
Field's  Point.    Report,  '73,  969,  970. 
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PBOTINCfiTOWH  HASBOB,  IHASS.— PBEasBVATiw  of. 
Appropriations. 

1856 13,500  00, '66^  iii,  28. 

1831 2,050  00, '66^  iii,  28. 

1832 4,000  00, '66^  lii,  28. 

1834 4.400  00,  '66,  iii,  28. 

1835 4,400  00,  '66,  iii,  28. 

1836 4,400  00, '66.  iii,  28. 

1838 4,500  00,  '66.  iii,  28. 

1862 5,000  00,  '66,  iii,  28. 

1864  (allotment) «30,000  00,  '66. 11.  24;  ill,  28. 

1866 43,068  44, '66,  111,  28. 

1866 8,000  00.    AotofJuly«a 

1869  (aUotment) 1 8, 910  00,  '69,  22. 

1871 6, 000  00. '71.  95,  898. 

1872 5,000  00, '72,  94,  951. 

1873 6,000  00,  '73,  106,  1102. 

1874 6,000  00,  '74,  i,  116;  11,  326. 

1875 5,000  00, '75.  i,  120;  ii,  417. 

1876 4,000  00,  '76.  i,  47,  183;  '77,42,  189. 

1878 1,000  00,  •78»  46,  223. 

1879 1,000  00, '79,  52. 

Total  to  1879 $156,828  44. 

Sommary  of  appropriations  from  1866,  '76^  i,  181 ;  '77, 189;  '78,  221 ;  '79,  273. 
Commerce. 
Of  great  importance,  '66^  i,  11. 

Statistics.  '67,  465,  466;  '6a  832;  '72,  951;  '73,  1102;  '74,  ii,  326;  '76,  u,  416; 
•76.  i,  183;  '77,  190;  *78»  223;  '79,  274. 

Contracts. 

1868.  J.  H.  Blaifldell  S^  Co.,  materials  and  work,  '68,  832.— 1869.  Xsaiah  Glfford, 
bulkhead  and  Jetties,  '69,  420.  Gideon  Currier,  bnildins  dike.  '69.  420.— 1870. 
Isaiah  Glfford,  pile  and  brash  dike,  '70.  467.— 1871.  £»nael  Dyer,  building 
dike,  '72,  952.— 1877.  A.  C.  Pierce,  quarry-grout,  '77,  191.  I.  A.  Sylvester, 
bowlders,  '77,  191. 
Abstracts  of  bids,  '6a  831 ;  '72,  952;  '77, 191. 
Hefeiise. 

As  a  military  site  it  is  of  importance,  '66, 1,  12. 
Ss^ineers. 
Chief  of  Enginebrs. 

Reports,  '66. 1,  2,  3, 11,  ii,  24,  28,  41,  iii,  19,  28;  '67.  46;  '68^  70,  828;  '69.  60; 
'70,  78;  '71,  95;  '72,  94;  '73, 105;  '74,  i,  115;  '75,  i,  120;  '76,  i,  47;  '77,  41; 
'78,  45 ;  '79,  51. 

BOASD  OF  EnOINBBRS. 

Convened  at  Boston,  June  26, 1867.  Becommended  carrying  out  of  plan  by  Colonel 
Benham  and  Mi^or  Blunt,  modified  as  follows :  that  the  closing  of  the  inlet  be 
deferred ;  that  the  deposit  of  stone  be  continued,  '67,  464. 
(Colonels  Bache  and  Benham,  and  Lieutenant-Colonel  Foster.) 
Enginbess  in  Chabg^e. 

Col.  J.  D.  Graham,  1865,  '66. 1. 3. 36, 42. 

Col.  H.  W.  Benham,  1866-^68,  '66,  ii,  28 ;  '67,  457,  462,  465 ;  '68^  829. 
Lieut.  Col.  J.  G.  Foster,  1868-71.  '68, 808, 810, 832 ;  '69. 420, 433 ;  '70, 466,468,469,470. 
Lieut.  Col.  George  Thom,1871-<-.,  '71,  897;  '72,  949;  '73.  1101;  '74,  ii,  325;  '75, 
ii,  415;  '76^  1, 181;  '77,  189;  '78»  221. 
Assistants. 
Lieutenant  Adams,  '66^  1,  45. 

Capt.  George  Burroughs^  '67,  46;  '68.  70,  829,  833 ;  '69,  60,  433. 
W.  T.  Martin,  '67,  437. 
Sophus  Haagensen,  '73, 1102;  '76,  i,  183. 
Lieut.  A.  H.  Fayson,  '75,  i,  120. 
Estiinates* 
By  Colonel  Graham,  aggrogate,  $43,068.44,  '66,  i,  49. 
By  Colonel  Benham  and  li%for  Blunt,  for  bulkhead,  fence,  and  jetties  at  Long  and 

Beach  Points,  (8,000,  '66,  ii,  29. 
By  Lieutenant-Colonel  Foster,  to  complete  the  work,  $20,-000,  '68^  808;  for  beach 
protection  and  dike,  aggregate,  |3d,0Q0,  '68,  610;  for  fiscal  year,  $11,600,  '70, 
78,469. 

*  CiUed  $15,000.  70,  L  Ul ;  'T?,  189 :  '78, 221 ;  '79. 273. 
t  CaUed  10.000,  >»,  00,  ond  $8,000,  '60,  ii,  80;  '09, 420. 
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Estimates— Continued. 
By  Lieutenant-Colonel  Thorn,  for  completion  and  repairsy  $10,000,  '71, 95,  898 ;  *72, 
951 ;  for  fiscal  year  of  1875-76,  $5,000,  '74,  ii,  326 ;  for  1876-77,  $5,000,  '75,  i, 
120,  ii,  416;  for  completion  of  existing  project,  $1,000,  '76»  i,  47, 183. 
For  completion  of  existing  project,  '79,  S&5. 
Financial  Statements. 
•67,  461:  '68.  808,  831 ;  '69,  420;  '70.  78,  470;  '71,  95,  96,  898;  '72.  951;  '73,  106, 
1102;  '74,  i,  116,  ii,  326;  '75,  i,  120,  ii,  417;  '76,  i,  47,  183;  '77,  42,  191;  '78. 
46,223;  '79.52,275. 

liei^islation. 

Resolution  of  State  of  Massachusetts  in  fayor  of  an  appropriation,  '66^  i,  11. 

Operations. 

History  of  operations,  '71,  897,  949;  '73,  105,  1101 ;  '74,  i,  115,  ii,  325;  '76,  i,  120, 
ii,  415 ;  '76.  i,  47,  182, 185 ;  '77,  180 ;  '78,  222 ;  '79.  51,  273. 

1865-^66.  Planting  brush-fence  and  beach-grass  at  hea<l  of  East  Harbor,  and  com- 
mencement of  extension  of  bnlkhead  jetties  at  Long  Point,  '66,  ii,  30. 

1866-'67.  Plank-fence,  bulkheads,  icitics,  and  other  beach  protections  were  made  at 
Long  Point,  East  Harbor  beach,  and  Beach  Point,  '67,  46,  458. 

1867-68.  Protection  of  the  beach  at  Long  Point  and  Beach  Point  continued  and 
construction  of  a  dike  at  the  "  wadinsr  place  "  commenced,  '68»  70,  830. 

]868-'69.  Bulkhead  and  jetties  at  Beach  Point  and  dike  across  the  Salt  Meadows 
completed.  '69.  60,  420. 

1869-^0.  Bopairs  to  jetties  haTe  been  made  and  bulkhead  and  jetties  extended,  *70^ 
78,466. 

1870-71.  Repairs  to  bulkhead  and  jetties  and  construction  of  dike,  '71,  95,  897. 

1871-'72.  Dike  at  Abel  Hill  completed  and  sundry  repairs  made,  '72.  94,  950. 

1872-73.  Extension  and  repairs  of  bulkheads  and  jetties^  by  hired  labor,  and  a  large 
quantity  of  beach-grass  was  planted  on  Beaon  Point,  '73, 106,  1101. 

1873-74.  Repairs  and  construction  of  jetties  and  bulkheads  at  Beach  Point,  State 
Dike,  Lonff  Point,  and  Cove  Section,  '74.  i,  116,  ii,  326. 

1874-75.  Bulkhead  and  jetties  at  Cove  Section  completed.  Stone  bnlkhead  at  Long 
Point  enlan^ed  and  improved.  Bnlkhead  and  jetties  on  Beach  Point  repaired 
and  groins  built ;  dikes  at  High  H*  ad  and  Abel  Hill  repaired,  and  beach-grass 
planted  at  Beach  Point  and  Cove  Section,  '75.  i,  120,  ii,  416. 

1875-76.  General  repairs,  '76.  i,  47,  182. 

1876-77.  Work  on  stone  bulkhead  at  Long  Point  in  progress ;  beaoh-grass  planted 
at  Cove  Section,  '77.  41, 190. 

1877-78.  Long  Point  bulkhead  raised  and  extended,  and  sundry  repairs  at  other 
points,  completing  all  the  works  projected,  '78,  S^. 

1878-79.  Extending  bnlkhead  and  planting  beach-grass,  '79,  52. 
Fhirslcal  Characteiistlcs. 

Described,  '66,  i,  12,  43;  '76.  i.  184;  current  and  tidal  observations,  '69,  433. 
Private  and  Corporate  IVork. 

$100,000  was  appropriated  by  the  State  of  Massachusetts;  $300  or  $400  expended, 
'66^  ii,  28.  Bulkhead  and  jetties  built  across  East  Harbor  Creek  by  State  au- 
thorities. '70.  78;  '71,  897;  '72,  9.50;  '76,  i,  187;  '77,  189;  '78»  222.  Bulk- 
head and  jetties  built  along  Beach  Point  by  the  local  authorities,  '71,  897 ;  '72, 
950;  '76.  i,  185;  '77. 189;  '78,  222. 

Projects. 

By  Colonel  Graham,  for  dikes,  jetties,  etc.,  details,  '66^  i,  43.  44. 
By  Colonel  Benham  and  M^or  Blunt,  for  fence  jetties,  etc.,  at  Long  Point  and 
Beach  Point,  '66,  ii,  29.    Adopted  by  Board  of  Engineers  with  certain  modifi- 
cations, '67,  464. 
By  Lieutenant-Colonel  Foster,  for  dike  across  the  Salt  Meadows  and  East  Harb<» 

Creek,  '69.  420. 
By  Lieutenant-Colonel  Thom,  for  dike  near  Abel  Hill,  '72,  950. 
By  Lieutenant-Colonel  Thom,  for  extension  of  various  jetties  and  stone  bnlkhead 
at  Long  Poiut,  '73,  1101. 
Surveys. 
Under  direction  of  Lieutenant-Colonel  Graham,  1833-'34-'35  and  1865,  '6C^  1,  43. 
Under  direction  of  Lieutenant-Colonel  Thom,  Bunualiy,  firom  1871  to  1875,  inclusive, 

'71,  897;  '72,  950;  '73, 1102;  '77,  189. 
Maps. 
Of  Colonel  Graham's  survey,  '66, 1. 
By  Captain  Burroughs  mentioned,  '69.  433. 

Under  direction  oi  Lieutenant-Colonel  Thom,  by  Sophna  Haagenaen  (4  sheets), 
•76,  i,  188. 

[C.  C] 
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PU£.TBnBTTII<Li:  HARBOR,  If.  T.— Impbotemxht  of. 
Appropriations. 

1870 15,000,  '70,  53. 

1871 5,000  '71,50. 

1872 10,000,  '72,  47. 

1873 10,000,  '73,  47. 

1874 10, 000,  *74,  i,  54. 

1875 10,000,  '75. 1,  59. 

1876 3,000,  '76.  i,  111. 

1878 5,000, '78.  133. 

1879 4,000,  '79,176. 

Total  to  1879 ^62,000. 

List  of  appropriations,  '79,  1729. 
CouuBieree* 

Commeroial  fiBMillities  of  PnltnejryiHe,  '67,  239,  240.    Jostiflcation  of  improvement, 

'67,  240. 
Statistics,  '67,  239,  240;  '70,  204;  '71,  229;  '72,  256;  '73»  360;  '74,  i,  251;  '75, 

i,  334;  '76,  ii,  586;  '77,  979;  '78»  1275;  '79,  1729. 
Contracts. 


Tear. 


1871 
1875 
1872 

im 

1674 
1875 


Contraot  -with— 


£L  J*.  Mowiy . . . . . 

do...... 

B.H.  French 

C.  A.  Harrinston. 
Thomae  Keeur . . . 
Case  &  Jenninga. . 


Contraot  for— 


Kateilala  and  labor. . 

do 

do 

do 

do 

Dredging,  at  70  oenta . 


Beferencea. 


'71,229. 
'76, 1.  888. 
'73,  8W. 
'73,860. 
'76, 1,  882. 
'76,  i,  383. 


Abstracts  of  bids,  '71,  229,  230,  231 ;  '73,  361,  363 :  '75,  i,  335,  336. 
Abstracts  of  contracts,  '71,  2.32;  '72,  256;  '73,  362;  '74,  i,  252;  '75,  i,  337. 
Eniriiieers. 
Chief  of  Enqinsbrs. 
Reports,  '67,  33;  '70,  53;  '71,  50;  '72  46    '73,  47    '74,  i,  54;  '75,  i,  59;  '76,  i, 
110;  '77,  117;  '78,  132;  '79, 176. 
BNGiinsEss  ly  Charge. 
Capt.  T.  W.  Maurice,  1828,  '74,  i,  249. 
Mi^.W.TnmbuU,  1846,  '74,  i,  250. 
Lieut.  Coi.  C.  £.  Blunt,  1867.    Report,  '67,  238. 
H%j.  N.  Bowen,  1870-71.    Report,  '70,  203. 
Lieat.  B.  D.  Greene,  1871,  '71,  49. 
H^j.  John  M.  Wilson,  1871-75.    Reports,  '71,  228 ;  '72,  256 ;  •73»  360 ;  '74,  i,  249; 

'75  i  332. 
M%j.  Walter  McFarland,  1875-^—.     Reports,  '76,  ii,  585;  '77,  979;  '78,  1274: 
'79,  1728. 
Assistants. 
Capt.  C.  J.  Allen  and  J.  8.  Lawrence,  1867,  '67,  239. 
IBsCimates.    (See  also  Projects.) 

By  Captain  Maurice,  1829,  tor  piers,  $30,896,  '74,  i,  249 ;  '76,  ii,  586. 
Financial  Statements. 

'70,  53,  204 ;  '71,  50,  229 ;  '72,  57,  255 ;  '73,  47,  360 ;  '74,  i,  54,  251 ;  '75,  i,  59,  :«4 ; 
'76.  i.  111,  ii,  586;  '77,  118,  980;  '78»  13.3,  1275;  '79,  176, 1729. 
Operations. 


l«71-*72 
187»-7d 
1873- •74 
1874- *75 
1875-76 
1876-77 
1877- '78 
187S*'79 


u 

si 

^8 


L./L 


180 
212 


00 


^•& 


280 


Dredging. 


Ouh.  ydB, 


14,188 
9,873 


Bemarks. 


180  feet  west  sapentmctnie  completed. 
180  feet  eut  soperstractnre  completed  . 


110  feet  weBt  Baperstractiire  completed. 
120  feet  weet  eapentracuue  completed. 

Ko  operations 

Bepure - 

1^0  operatioDB 


Beferencea. 


'72,  47,  256. 
'73,  47,  360. 
^74, 1,  54,  250. 
'76,  i,  50,  833. 
*76,i.  110,  U.  685^587. 
'77, 118,  979. 
*78, 182,  1274. 
'79,176,1729. 


AbBtracts  of  materials  used,  '74,  i,  250;  '75,  i,  333;  '76,  ii,  585:  '7a 
of  operations,  '74,  i,  249 ;  '76^  ii,  586. 


1274.    History 


448  INDEX  OF 

PUL.'TIVETTIIXE  HABBOB,  M.  YT-CantiBiied. 

Plifslcal  €hara€teiisti€S« 

General  description  of  Salmon  Creek,  '67,  239;  '76b  iii  S86.    Iran  axe-beds  in  Ticin- 
ity,  '67,  240. 

Plans. 

By  Capt.  T.  W.  Manrice,  1829,  for  the  constraction  of  a  ^stem  of  piers  inekoing  a 
portion  of  the  lake,  '74,  i,  249;  '76^  ii,  586. 

PiiTate  and  Corporate  IVorli. 

$30,000  has  been  expended  by  private  enterprise  for  the  improvement  of  the  harbor, 
by  which  several  small  cribs  and  one  Ions  wharf,  jutting  boldly  into  the  lake, 
had  been  constmcted,  bnt  the  works  faUea  to  be  permanent,  '67, 240 ;  '74,  i,  2dO. 
Projects. 
By  Lientenant-Oolonel  Blunt,  for  construction  of  piers  and  for  dredging  in  the  chan- 
nel, at  an  estimated  cost  of  $87^000,  '67,  33,  239. 
By  Major  Bowen,  for  the  construction  of  a  |der  to  be  connected  with  the  weatem 
shore  by  a  breakwater,  and  both  to  bo  20  feet  wide ;  also  for  dredging  in  the 
channel,  at  an  estimated  cost  of  $27,000.    Modified  by  M^jor  Wilson  by  the 
addition  of  an  east  pier,  parallel  to  and  200  feet  from  the  western  pier,  at  an 
estimated  cost  for  completion  of  $31,500,  '72,  25S.    The  original  project  for  the 
formation  of  a  harbor  was  estimAtea  to  cost  $59,000,  '74,  i,  250,  bnt  was  sabse- 
quently  increased  to  $71,000  for  additional  dredging,  '75, 1,  334. 
Surveys. 
1S2S.  Included  in  the  examination  of  the  southern  shore  of  Xiske  OntaiiOy  and  made 

separately  in  1829  by  Capt.  T.  W.  Maurice,  '74,  i,  250. 
1846.  Resurvey  under  the  direction  of  Major  Tumbnll,  '74,  i^^. 
1807.  Under  the  direction  of  Lieutenant-Colonel  Blunt,  '67,  238. 
1873-^5.  Under  the  direction  of  Mi^or  Wilson,  '74,  i,  250 ;  '75,  i,  333. 
Maps. 
Of  Pultneyville  Harbor,  '7$,  u,  586. 
Of  the  harbor,  June  30, 1879,  '79, 1728. 

[L.  J.  a] 


PUTAI^I^ITP  BITEB,  WASH.  TEB«— Exammnatiok  of. 

CoHnnerce. 

Justification  of  improvement,  '76;  ii,  641, 669,  670,  671. 
Engineers. 
Chief  of  Eicoinebrs. 

Report,  '76,  i,  116. 
Engineers  in  Charge. 
Maj.  N.  Michler,  1876.    Report,  '76,  ii,  641. 
Ma,i.  J.  M.  Wilson,  1876.    Report,  '76,  U,  66a 
Assistant. 
R.  A.  Habersham.    Report,  '76^  ii,  642. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 
Description  of  river,  '76,  ii,  642,  643,  669,  670.    Description  of  coal-fields,  '76^  ii, 
643.    Table  of  distances  and  leveb,  '76;  ii,  643. 
Plan. 
By  Biigor  Wilson,  1876,  for  remoyal  of  obstructions  from  Taomna  to  Moore's  &nn, 
t4W  miles,  to  a  depth  of  2^  feet  at  low- water,  by  dams  and  scraping  on  bars; 
also  to  close  east  channels  below  agency ;  estimated  cost,  $11,8^  '7€v  u»  670, 
671.    The  upper  section  of  the  river  from  the  coal  mines  to  Moore's  Hrm  can 
only  be  improved  by  locks  and  dams,  or  by  a  canal  for  the  entire  distance; 
such  expenditures  not  justified,  '76^  ii,  671. 
Snnreir. 
1876.  Examination  and  survey  by  R.  A.  Habersham,  from  ooal  mines  to  month  of 
river,  '76,  i,  116,  ii,  641,  668. 


llfTABTTICO  BAY,  TA.--Subvxy  of. 

Commerce. 

Captain  Phillips  considerB  that  it  would  be  iqjudicions  on  the  part  of  tiie  govein- 

ment  to  attempt  any  improvement  at  Quantico  Bay  or  CreeK,  '72,  714. 
Statistics,  '72,  714« 
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qVANTICO  BAT,  TA.-Continued. 

Gnviseers. 

Ohikf  of  Enoinkers. 

Reports,  '71,  76 ;  '72,  71. 
Ekqinbkr  in  Charge. 

Maj,  W.  P.  Craighm,  1871-72.    Reports,  '71,  020;  '72,  707. 

Capt.  Charles  B.  PhiUips.    Report,  '72,  713. 
J.  E.  Weyss,  '72, 707. 
Gilbert  Thompson,  '72,  707. 
SnrveTS. 
1871.  Under  direction  of  Major  Craighill,  by  Captain  Phillips,  J.  E.  Weyas,  and 
GUbert  Thompson.    Reports,  '71,  620;  '72,  707,  713. 


ilinBENSTOWlV  HABBOB,  MB.— Improveuent  of. 
Appropiiatloiis. 

IWl $5,000, '71,75,  612. 

1«^2 6, 000, '72,  68,  686 ;  '73,71. 

1879 3,000,  '79.  75,  488. 

Gommerce. 

Increase,  '79,  488. 
Statistics,  '71,  613,  614. 
Contracts. 
1871.  John  W.  Parks,  dredflring,  at  35  cents.  '71,  612,  613;  '72,  686.— 1872.  M.  F. 

Brainard,  dredging,  at  &}  cents,  '73,  759,  760. 
Abstracts  of  bids,  '71,  613;  '73,  760. 
Cngliieers. 
Chief  of  Engikeers. 
Reports,  '70.  32,  70;  '71,  76;  '72,  68;  '73,  71;  '74,  i,  80;  '76.  i,  85;  '76^  i,  62; 
'79,  75. 
Engineers  in  Charge. 
Col.  J.  H.  Simpson,  1870.    Report,  '70,  421. 

M^j.  William  T.  CraighUl,  1870-^—,  '71,  71,  585.    Reports,  '71,  612,  013;  '72, 
786;  '73,  759;  '74,  ii,  16;  '75,  ii,  64;  '76,  i,  283;  '79,  487. 
Assistants. 
William  Popp.    Report,  '71,  613. 
Charles  J.  Bates,  '71,  613. 
Bstliiiates.    (See  Projects.) 
Fiitanelal  Statements. 

'71,  75,  612;  '72,  68,  686;  '73.  71,  760;  '74,  ii,  16;  '79,  75,  488. 
Operations. 
History  of  operations,  '79,  488. 
1870-71.  Dredging  by  contract,  '71,  612. 
1871-72.  Dredging  by  contract,  '72,  686. 
1872-'73.  Dredging  by  contract,  '73,  71,  759,  760. 

1873-'79.  Operations  suspended,  '74,  i,  80,  ii,  16;  '75,  i,  85,  ii,  64;  '76^  i,  62,  28a;. 
•79,  mi. 
Physleal  Characteiisties. 

•71,  613,  614 ;  '79,  488. 
Projects. 
By  Major  CraighUl,  1870,  for  dredging  channel  in  Queenstown  Creek  i  estimated: 

cost,  19,500,  '71,  75,  612-614. 
By  M%jor  Craighill,  1879,  to  straighten  the  channel  and  deepen  it  to  8  feet  \j  dredg- 
ing, '79,  488. 
Sorveys. 

1870.  Under  direction  of  M^jor  Craighill,  by  William  Popp  and  Chaitos  J.  Bates. 
Report,  '71,  612,  613. 


l|UIIirC¥  HARBOR,  misslsslppi  River,  I£ili.— Impkovbmbnt  of. 
(See  also  Mississippi  between  Falls  of  St.  Anthony  ani>  Caibo.) 

Appropriation. 

1879,  $20,000,  '79, 131,  1130. 

29  EN 
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qUINCir  HARBOR, 


River,  IIiIa.— Co&tiimed. 


Engineers. 

Chief  of  Engineers. 
Report,  '79,  130,  133. 
Engineer  in  Charge. 
Maj.  F.  U.  Faiquhar.     Report,  *79,  1130. 
Estimates*    (See  Projects.) 
Financiai  Statements. 
•79.  ii:jo. 

Phjrsicai  Characteristics. 

Discharge  and  slope  of  river,  '79,  1130. 
Projects. 
M%j.  F.  U.  Farquhar,  1679,  for  improvement  of  bar  opposite  city  by:  (1)  3  spur- 
dikes  and  1  closing  dam  from  right  bank ;  (2)  improvement  of  Qolncy  Bay  by 
dredging;  estimated  cost  of  entire  project,  $224,110,  '79,  1130,  1131. 
Surveys. 
At  Quincy,  '78^  101 ;  '79,  133,  1130. 


RACINE  HARBOR,  1¥IS.— Improvement  of. 


Appropriations. 

1844 $12,500 

1852 10,000 

1864 3,600 

1866 23.910 

1867 45,000, 

1869  (allotted) 22, 275, 

1870 10,000, 

1871 10,000, 

lw73 20,000, 

1874 10,000, 

1875 10,000, 

1876 8,000, 

1678 10,000, 

1879 6,000, 


'66,  ill,  35. 

'67,  22. 
'69,  22. 
'70,  36. 
'71,34. 
'73,34. 
'74,  i,  40. 
•75,  i,  44. 
'76,  i,  97. 
'78,  116. 
'79,  156. 


Total  to  1879 $201, 285. 

List  of,  '79,  1526. 
Commerce. 

Of  Racine  and  Milwaukee  compared,  '67,  80.    Justification  of  improvement,  '67, 

80;  '68»  107;  '76,  ii,  391;  '79.  152a 
Statistics,  '66,  iv,  122,  125;  '67,  81;  '68»  107;  '70,  95;  '72,  127;  '73,210,211; 

'74,  i,  153;  '76.  u,  392;  '77,  872,  873;  '78,  1167;  '79,  1528. 
Contracts. 


Tear. 


1866 

1867 
1867 
1867 
1870 
1871 
1873 
1873 
1874 
1875 
1875 
1878 


Contractor. 


Sanger,  Ledlie  &  Corse. 


P.  M.  Danaher 

Ledlie  &  Corse 

R.  N.  Gore 

F.  M.  Enapp 

do 

do 

Bucine  Dredging  Co 

F.  M.  SInapp 

do 

Albert  Conro 

Chicago  Dock  and  Dredging  Co 


Contract  for— 


Materials,  labor,  and  dredging. . 


Materials  and  labor. 

Materials 

do 

Materials  and  labor. 

do 

do 

Dredging 

Material  and  labor, 
do 


Dppdginjg . . . 

Materials  and  labor. 


Beferenees. 


>66,  It.  122. 
'67,  82,  88. 
»67,82. 
'67,82. 
'67,82. 
•71,  lie. 
•71,06. 
'73,210. 
'74,1,152. 
•76,  i,  213. 
'76,  i,  218. 
75,  1,  214. 
'79,1387. 


Abstracts  of  bids,  '66,  iv.  124 ;  '67,  82;  '75,  i,  213,  214;  '79,  1528. 
Abstracts  of  contracts,  '67,  82;  '68,  lOH;  '75,  i,  213,  214. 
JBn^ineers. 
jChiuf  of  Enoineers. 

lleporto,  '66,  i,  5,  iii,  11 ;  '67,  22,  26;  '68»  30 ;  '69,  27;  '70,  36;  '71,  34;  '72,  33; 
•73,  34;  '74,  i,  40;  '75,  i,  44;  '76,  i,  97;  '77,  102;  '78,  116;  '79,  155, 
'Board  of  Enginrrrs. 

Becommend  an  extension  of  the  piers  (see  Estimates),  '76,  ii,  391. 


RIVERS  ANI>  HARBORS. 
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RAGIJVfi  HARBOR,  l¥IS.-Gontmaed. 

Enf^lneers^  Continned. 
Engineers  in  Chabge. 
M^i.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35tli  Cong.,  Ist  Seas. 
Col.  T.  J.  Cram,  1864-'65.    Report,  '66,  i,  16. 

Maj.  J.  B.  Wheeler,  im&-W.    Reports,  '66,  iv,  121 ;  '67.  80,  '68.  107. 
Maj.  D.  C.  Honaton,  1870-'—.    Reports,  '70,  95;  '71,  116;  '72, 126;  '73,  210;  '74, 
i,  152;  '75,  i,212;  '76.  ii,  390;  '77,  871;  '78,  1167;  '79,  1526. 
Assistants. 
Capt.  D.  B.  Heap.    Report  '67.  80. 
William  H.  Hoarding.    Reports,  '68,  107;  '72,  126;  '73,  210:  »74,  i,  152;  '77, 

871;  '78,  1167;  '79,  1527. 
W.  T.  Casgrain,  in  charge  of  survey  of  Racine  Reef,  '67,  124. 
Estimates*    (See  also  Plans  and  Projects.) 
By  Board  of  Engineers,  Lieut.  Col.  J.  B.  Kearney,  president,  1854,  additional  for 

completion,  fl8,956.30,  '76,  ii,  391. 
By  Major  Graham,  pier  extension  and  dredging,  f  17,422.73,  S.  Doc.  42,  35th  Cong., 

1st  Sess.,  pages  63,  175. 

By  Col.  T.J.  Cram,  1864>'65,  extension  of  piers  and  dredging,  $23,910,  '66,  i,  17,  24. 

By  M%j.  J.  B.  Wheeler,  1866,  to  extend  south  pier  as  projected  by  Colonel  Cram, 

122,833.36;  additional  for  dredging  and  further  extension,  $85,249.12;  total, 

$108,082.48,  '66,  iv,  122,  123 ;  '74,  i,  153. 

By  Capt.  D.  B.  Heap,  extending  south  pier  to  a  length  equal  with  the  north  pier, 

$42,617.32,  '67,  81. 
By  M^or  Houston,  1870,  for  completion,  $40,000,  '70. 95.    1872.  Extension  north  pier, 
$20,000,  '72,  127.     1873.  Completion  of  piers,  $15,000.  '73,  211 ;  '74,  i,  153.    1876. 
To  replace  old  superstructure,  $15,00  »,  *  76^  i,  390.    1877.  Extension  north  pier, 
$14,000,  '77.  871 ;  '79.  156. 
Expen^tlires*    (See  also  Financial  Statements.) 

1866.  On  repairs  to  previous  work,  $3,860.79,  '66,  i,  17. 
Financial  Statements. 

•66,  iii,  12 ;  '67,  22 ;  '68,  30,  31 ;  '69,  27 ;  '70,  36,  95    '71,  34 ;  '72,  33,  127 ;  '73,  34, 
211;  '74,  i,  40,  153;  '75,  i,  44,  212;  '76,  i,  97,  ii,  390;  '77,  102,  871;  '78,  116, 
1167 ;  '79.  156,  1528. 
Operations.    (See  also  Private  and  Corporate  Work.) 


I^orthpier. 


lB54-*55 
1857 -'58 
1864-^65 

1886-'67 

J868-'09 

1868-'70 

1870 -•?! 
18n-*72 

1872-78 

1873 -"74 
1874-75 

1875-'76 

l»7e-'77 
1877 -78 

1878-79 


Pi 


L,/t 
64 


g 


a 

OQ 


C*8O0 
288 
82 


L.fL 
64 


South  pter. 


220 


I 


L./t. 


220 


100 
50 


160 

128 

32 


♦600^ 
2565 


128 
128 


100 
50 


50 


Dredg- 
ing. 


O.ydt. 


SemftrkB. 


256 


288 


256 


5^062 
6,012 


Dredgliig  in  ohumel. 


Keferences. 


16,773 


17,000 


Bepairing  and  Beouring  for- 
mer work. 

*  Bnilt  preyions  to  1867 

A  new  crib,  replacing  one  loet 

in  a  stomif  was  snnk. 
Dredging  and  repidrs  to  aonth 

pier. 
288  linear  feet  saperstraotore 

Bonth  pier  rebuilt. 

Repairs  to  piers   

Uneven  settlement  of  cribs; 

repairs  to  piers. 
Dreaging  in  channel ;  repairs 

to  piers. 

do 

do 

Channel  dredged  to  15  feet  of 

water. 

Bepairs  to  piers 

600  linear  feet  old  snperstmot- 

nre  replaced. 


S.  Doc.  42,  85th  Cong.,  Ist 

Sess.,  p.  62. 
S.  Doc.  42,  35th  Cong.,  1st 

Sess.,  p.  62. 
'«,  1,16,17. 

'67,80,83. 

'68,80,  107,  108; '76,11,801 

'69,27;  76,11,391. 

70,86,95;  '76,11,391. 

71,84,116;  '76,ii,  891. 
72,33,126;  76,11,362. 

73,34,210;  '76,11,892. 

74,  i,  40,  152 ;  76, 11,  392. 
76,1,44,212. 
'76,1,97,11,890;  '77,871. 

»77, 102, 871. 
'78,116,1167. 

'79, 155,  1527. 
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RACING  HABBOB,  WI9.-CoatbaL«ed. 

O  Derations — Continued. 

History  of  operations  to  1875,  '76.  il,  391 ;  to  1879,  '79,  1526. 

AbBtrants  of  materials  and  labor,  *67,  83:  '68»  108;  '72,  126;  '76^  11,392. 

Condition  of  work  June  30,  1879,  '79,  1526. 
Physical  CliaracteristlcSf 

Boot  Biver,  '67,  81.    Sunken  reef  2  miles  off  entrance  to  harbor,  daneoroiis  to  ooastr 
ing  vessels,  '67,  26,  81,  124.    Principal  trouble  at  harbor  caused  oy  the  conver- 

fent  piers,  '77,  871.    Shoaling  of  water  on  north  side  of  piers  since  1870.  about 
feet ;  depth  of  water  on  south  side  increaaed,  '77,  871,  872.    Shore  abraBion 

between  Kacine  and  Kenosha,  '77,  872. 
Private  and  Corporate  fFork. 
220  linear  feet  of  crib  pier-work  by  citizens  of  Bacine  in  1856-^57.    Character  of  work 

inferior  in  quality  and  efficiency  to  preyions  work  by  the  goYemment,  8.  Doc 

42,  35th  Cong.,  1st  Sess.,  pages  62, 63. 
Projects*    (See  also  Estimates.) 
By  Board  of  Engineers,  1854,  extension  of  piers,  approved  by  the  Secretary  of  War, 

'76,  ii,391. 
By  Major  Graham,  1857,  extension  of  piers,  6.  Doc.  42, 35th  Cong.,  Ist  8e8B.^page6^ 
By  Colonel  Cram,  1865,  extension  of  south  pier,  pier-heads  for  both  piers,  and 

dredging  to  12  feet,  '66,  i,  17,  iv,  121. 
By  M^or  Wheeler,  1865.  after  extending  the  south  pier  as  proiected  by  Colonel 

Cram,  to  extend  both  piers  to  15  feet  of  water ;  dredging  oetween  the  pien  to 

12  feet  of  water ;  estimated  cost,  |108,062,  '66,  iii,  11,  iv,  l&.    1867.  For  a  14-foot 

channel  instead  of  one  of  12  feet,  '67,  22.    1868.  To  extend  the  south  to  an  equal 

distance  with  the  north  pier,  '6i3,  30. 
By  Mnjor  Houston,  1872,  to  extend  the  north  pier  beyond  the  south  pier  a  distance 

of  150  feet,  to  prevent  the  accretion  of  shore  drift  at  the  harbor  montii,  '72, 33, 

127.    1877.  Extension  of  the  north  pier  at  least  100  linear  feet,  the  extension  of 

150  feet  projected,  and  subsequentlv  completed  in  1872,  being  deemed  insufficient 

to  accomplish  the  purpose  Intended,  '77,  102, 871. 
Secretary  of  War. 
Approves  plan  of  improvement  involving  pier  extenaiim  submitted  by  the  Boaid  of 

Engineers,  '76,  u,  391. 
Sarveys* 
1865,  '66,  i,  18. 
1867.  Survey  of  Bacine  Beef,  directed  by  Mt^or  Wheeler,  made  by  Assiflt«&t  W.  T. 

Casgrain,  '67,  124,  125. 

1877.  Directed  by  Msjor  Houston,  *77,  871. 

1878.  Soundings  taken,  '78^  1167. 
Maps. 

'66, 1,  No.  14.  [B.  A.  C] 


BAHWAT  BIY£Bf  N.  !•— DiPBOTSinnrT  of. 
^riatlons. 

1879, 110,000,  '79,  67. 

Cominerce. 

Justification  of  improvement,  '79,  483,485. 
Statistics,  '79,  485. 
Eof^neers. 
Chief  of  Engineers. 

Beports,  '78,  63;  '79,  68,  74. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Beport,  '79,  483. 
Assistant. 
A.  Doerflinger.    Beport,  ^79,  484. 
Estimates.    (See  Projects.) 
Physical  Characteristics. 

Description  of,  '79,  484.    Obstructions,  '79,  484. 
Projects. 
By  Colonel  Macomb,  1879,  to  dredge  a  channel  75  feet  wide  and  7  feet  deep  at  mesa 
low- water,  1,400  yards  long ;  estimated  cost,  $10,000 ;  or  to  increase  ciepth  to  8 
feet  and  width  to  100  feet  or  125  feet,  and  remove  bowlders:  estimated  cost, 
$27,000,  '79,  69,  484, 485. 
Survey. 
1878-'79.  By  A.  Doerflinger,  under  direction  of  Colonel  Macomb,  '78^  63 ;  '79,  67,^ 
484. 
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BAIIirSFOBD'0  ISIiAMD.— (See  Boston  Habbor,  Mam.) 


BAISIN  BITEBf  MICH.— (See  Monboe  Habbob.) 


BAPPAHANNOGK  BITER,  near  Frederlcksburfft  Ta«— Imfbovx- 

MXNT  OF. 

Appropriatioiis. 

1852 13,000.    Angn8t30. 

1871 15,000, '71,72,696. 

1872 15,000,  '72,  69,600. 

1873 15,000,  '73,74,770. 

1874 7,000,  '74,  i,  84,  ii,  31. 

1875 5,000,  '75,  i,  93,  li,  125. 

1876 10, 000, '76,  ©7, 350 ;  '77,65,360. 

1878 13,500, '78,71,512. 

1879 10, 000, '79,  86, 614. 

Total  to  1879 |93,500. 

List  of  appropriationB,  '74,  ii,  30;  '75,  ii,  124;  '76,  i,  360;  '79,  609. 
Commerce. 

Eequiremente,  '73,  770;  '74,  ii,  30;  '79,  613. 

Statistics,  '71,  596;   '72,690;  '73,770;   '74,  ii,  36,37;   '75,  u,  126;   '76^1,360; 
'79,  615. 
Contracts. 

1871.  G.  H.  FeiriB,  dredging,  at  24^  cents  per  cnbic  yard,  '71, 606 ;  '73, 770.    B.  D. 
Minor,  removal  of  wrecks,  '71,  596;  '72,  689.    Hebrew  &>  Asserson,  removal  of 
wrecks,  '71,  596;   '72,  689.    B.  Mailefert,  removal  of  wrecks,  '71,  596;  '72, 
689. — 1872.  A.  A.  Dodge,  dredging,  at  33  cents  per  cnbic  ^ard,  '73,  770. — 1873. 
A.  A.  Dodge,  dredging,  at  33  cents  per  onbic  yard,  '74,  ii,  29, 31. — 1875.  E.  M. 
Payne^  dredging,  at  'Mi  cents  per  cubic  yard,  '76,  i,  350.    £.  M.  Payne,  con- 
stmctmg  dike,  at  $4.31  per  linear  foot,  '76,  i,  350. — 1876.  G.  H.  Ferns,  aredg- 
ing.  at  SSi  cents  per  cabic  yard,  '76^  i,  350. — 1877.  Thomas  P.  Morgan,  drodging, 
at  28  cents  per  cubic  yard,  '77,  360.    Thomas  P.  Morgan,  constructing  dike,  at 
^4.90  per  linear  foot,  '77, 360.— 1878.  £.  F.  McGraw,  constrnctinff  dikes,  at  $2.35 
and  ^.25  per  linear  foot,  '79,  611,612.    Daniel  Constantine,  dredging,  at  23 
cents  per  cubic  yard,  '79,  612. 
Abstracts  of  bids,  '71.  597;  '73,  771;  '74,  U,  31;  '75,  U,  124 ;  '76^  i,  350;  '77,  360; 
'79,611,612. 
Engineers. 
Chief  of  ENamsEBS. 
Beports,  '70,  31,68  j  '7^72;  '72,69;  '73,74;   '74,  i,  84;  '75,  i,  93;  '76,i,  67; 
77,  64 ;    78,  71 ;    79,  85. 
Engineers  in  Charge. 
Maj.  WiUiam  P.  Craighill,  1870-'75,  '70,  68.    Reports,  '71,  595;   '72,  689;  '73, 

770  *  '74  ii  29  31. 
S.  T.  ibert,  l}.  8.  C.  E.,  1875-^—.    Eeports,  '75,  ii,  124;  '76,  i,  350;  '77,  360;  '7a 
511 ;  '79,  607. 

N.  H.  Button.    Reports,  '73,  770;  '74,  ii,  33. 
Estimates. 

By  N.  H.  Hntton,  1871,  for  channel  100  feet  wide  by  10  feet  deep,  $83,360,  '71,  596; 

'72,689;  '74,11,33-35. 
By  Mfijor  Craighill.  1873,  for  annual  dredging  to  maintain  channel  8  feet  in  depth, 

(6,000  to  $7,500,  '73,  770;  '74,  i,  84,  u,  30.    In  1874,  to  complete  to  10  feet  in 

depth,  $56,940,  '74,  ii,  30. 
By  S.  T.  Abert,  U.  8.  C.  £.,  1877,  to  complete  existing  project,  $59,500,  '77,  36L 

Revised,  1879,  to  $290,000,  '79,  85, 612-614. 
financial  Statements. 

'71,72,596;   '72,69,690;   '73,74,770;   '74,  i,  84,  ii,  125;  '75,  i,  93,  ii,  125;   '76,  i, 

67, 351 ;  '77,  65, 361 ;  '78,  72, 512 ;  »79,  85, 614. 
Operations. 
HiBtory  of!  '79,  609. 

1870-^71.  Dredging  in  progress,  '71,  596. 
1871-^2.  Channels  dredged  through  Spottswood  and  Fredericksburg  Bars  70  feet  by 

8  feet;  wrecks  removed,  '72,  69,689. 
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BAPPAHANNOCK.  BITER,  near  FredericbAniv,  TA.-Oontm'd. 

Operatloiis~-Continued. 
ld72-^3.  Channel  increased  to  125  feet  in  width,  wrecks  removed,  and  over  1,600  feet 

of  dikes  built,  '73,  74,770. 
1873-^4.  Dredging  17,500  cubic  yards,  '74,  ii,  29, 30. 
1874-75.  Dredging,  '75.  i,  93, 124, 125. 
1875-'76.  Dredging,  '76.  i,  350. 
187d-77.  Dike  Dnilt ;  dredging  in  progress,  '77,  361. 

1877-78.  22,828  cubic  yards  dredged  and  3521  Hnear  feet  of  dike  bnUt,  '78,  511. 
1878-79.  Building  dikes  and  dredging,  *79,  85,610. 

Projects. 

By  M%)or  Craighill,  1871,  for  dredging  a  channel  100  feet  wide,  with  10  feet  depth ; 

removal  of  wrecks  and  building  dikes;  estimated  cost,  |83,3G0,  '71,  596;  '72, 

689;  '74,  ii,  33,  35.    Modified  by  Major  Craighill,  1873,  for  an  8-foot  channel, 

'73,  74,  770. 
By  8.  T.  Abort,  1879,  for  a  channel  from  Fredericksburg  to  Port  Royal  and  below 

Port  Boyal;  estimated  cost,  |290,000,  '79,  85,  613. 
Sarveys. 
1852.  Examination  made  by  J.  K.  F.  Mansfield,  '74,  ii,  36. 
185^-^54.  By  United  States  Coast  Survey,  '74.  ii,  31,32. 
1870.  Under  direction  of  Major  Craighill,  by  N.  H.  Hutton,  '74,  ii,  31-37. 
1879.  Of  Spottswood  Bar,  under  direction  of  S.  T.  Abort,  '79,  612. 

[C.  C] 


RABITAN  BIT£B,  at  and  below  New  Bmiiswick,N.  JT.— Impboyi- 

HJfiNT  OF. 

Appropriations. 

1836 $7,000.    Act  of  July  4. 

1837 6,96^.    Actof  March3. 

1878 200,000,  '78,57,420. 

1879 60,000,  '79,64,394. 

Total  to  1879 $273,963. 

Commerce. 

Statistics,  '74,  ii,  178. 
Contracts. 

1878.  Henry  Dubois  &  Sons,  constructing  dikes,  '79,  394. 
Abstracts  of  bids,  '79,  394. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '73.  86;  '74,  i,  86;  '78.  57;  '79,  64. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  1874-^—.    Reports,  '74,  ii,  173,-  '78^  419;  '79,  392. 
Assistants. 

Julius  H.  Striedinger,  '74,  ii,  177. 

A.  ZoUer,  '74,  ii,  177. 

E.  A.  Giesler,  '74,  ii,  177. 
Estimates.    (See  Plans.) 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  (1,833,662.05, 

/if,    tK74. 

Financial  Statements. 

•78,57,520;  '79,64,394. 
Operations. 

1878-79.  Dredging  and  construction  of  dikes  Nos.  2  and  3  in  progress,  '79,  64, 393. 
Piiysical  Giiaracteristics. 

Description,  '74,  ii,  174-176. 
Pians. 

By  Lieutenant-Colonel  Newton,  1874,  for  an  8-foot  or  10-foot  channel  finom  Crab 
Island  to  New  Brunswick,  $1,707,042.58  or  (^,093,662.05,  '74,  ii,  179. 
Projects. 

By  Maj.  Hartman  Bache,  1836,  for  improvement  of  New  Brunswick  H&rbor,  details 
unknown ;  act  of  July  4. 

By  Lieut.  Col.  John  Newton,  1872,  for  a  10-foot  channel  below  New  Brunswick  by 
dredging,  removal  of  rock,  and  building  dikes,  '78,  419;  '79,  393. 
Surveys. 

1873-74.  By  J.  H.  Striedinger,  A.  Zaller,  and  E.  A.  Giesler,  under  direction  of  Lieu- 
tenant-Colonel Newton,  of  the  river  below  New  Brunswick,  including  shoals 
called  the  "middle  ground."    Report,  '74,  ii,  173. 
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BED  FISH  BAB9  TEX.— (See  Galveston  Bat  ship-channel.) 


BED  BITEB,  TEX.,  ABK.,  AND  liA.—lMPROVSMENT  of. 

(Inclndiog  removal  of  raft,  cloeing  Tone's  Bayou,  improvement  of  Cypreas  Bavon,  remoTing  snags 
and  other  obstractions  fhnn  Bed  Biver,  improvement  or  Upper  Bed  Biver  above  the  raft,  examination 
of  &lls  at  Alexandria,  examination  at  month  of  Bed  Biver.  examination  from  the  laft  to  the  crossing  of 
the  Missonri  Texas  and  Kansas  BaJiroad,  examination  of  Bayoa  Pierre,  Tone's  Bayou,  Bayou  Wlnsey, 
and  Lakes  Bayoa  Pierre  and  Cannasanier.] 

Appropriations. 

Removal  of  raft : 

182-J $25,000  00.    Act  of  May  23,  1828. 

1831  (survey) 187  50.    Actof  March2,  1831. 

1832 20,000  00.    Act  of  July  3,  1832. 

1834 50,000  00.    Act  of  June  28,  1834. 

1835 50,000  00.    Act  of  March  3,  1835. 

1836 40,80000.    Act  of  July  2,  1836. 

1836  (for  building  and  operating  boat).  30, 000  00.    Act  of  July  2,  1836. 

1837 65,000  00.    Act  of  March  3,  1837. 

1838 70,000  00.    Act  of  April  20,  1838. 

1841 75,000  00.    Act  of  September  4, 1841. 

1847  (to  supply  deficiency) 7, 150  00.    Act  of  March  2,  1847. 

1852 100,000  00.    Act  of  August  30,  1852. 

1872 150,000  00.    Act  of  June  10,  1872. 

1873 80,000  00, '73,  64,  620,  630. 

1874 50,000  00,  '74,  i,  72,  704. 

1875 20,000  00, '75,  i,  69,  527. 

Semoving  rafi  and  cHoHng  Tont^e  Bayou : 

1876 35,000  00,  '76.  i,  78,  599:  '77,  77. 

1878 30,000  00,  '78.  87,630. 

1879 15,000  00, '79,  113,954. 

Clo9ing  Tom^a  Bayou : 

1872 20,000  00, '73,  623,  630. 

1877  (aUotment) 4,500  00,  '79,954. 

Bemowng  snags  and  other  ohstrudUms : 

1878 25,000  00,  '78,87,634. 

1879 22,500  00, '79,  114,  961. 

Improving  moulh : 

1878 150,000  00,  '78.87,632;  '79,961. 

1879 40,000  00,  '79.  114,  961. 

Improvement  of  upper  river  ahcve  raft : 

iSnfd 10,000  00, '79,  114. 

Improvement  of  Cypress  Bay<m: 

1872 10,000  00, '73,  620,  623;  '74.  i,  706. 

1873 50,000  00, '73,  64,  623;  '74,  i,  720. 

1876 13,000  00, '76,1,78,600:  '77,77,490. 

1878 15,000  00,  '78,87,634. 

1879 6,000  00,  '79,  113,  959. 

Total  to  1879 fl,  279, 137  50. 

Statements  of  appropriations,  '74.  i,704;  '77,  481,  489;  '78.  630, 633;  '79.  954,  959. 
Commerce. 

Justification  of  improvements,  '73.  623,  651,  664,  667. 

Statistics,  '73,  620,  671;  '74,  i,  718;  '77,  487,  489;  '78^  623,  632;  '79,  ^54,  959, 
960,962,989. 
Contracts. 

History  of  early  contracts,  '73,  644. 

1872.  With  Eager  Elleeman  d&  Co.,  for  construction  of  dam  to  close  Tone's  Bavoa. 
•73,  628. 
Engineers. 

Chief  of  Engineers. 
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RED  RIT£R~ContinaecL 

£ii9iiieer»— Oontinaed. 
Engineers  in  Chabgb. 
Capt.  C.  W.  HoweU,  1870-74.    HeporU  an  removal  of  raft,  '72,  568 :  '73, 613 ;  '74. 

i,  702;  '75,  i,  524,  902;-K5loeiiig  Tone's  Bayou,  '73,  623,  635,  671;  »74,  i,  704; 

'75.  i,  530 :— improvement  of  Cypress  Bayou,  '71,  66;  '72.  568;  '73,620,668; 

'74,  i,  70C:  '75,  i,  528 ;— improving  falls  at  Alexandria,  '75,  i,  522,  OCW. 
Capt.  W.  H.  H.  Benyaurd.  1874-'—.    Beparts  on  removal  of  raft,  '75, 1,  526;  '76. 

i,  596 ;  '77,  480 ;  ^^78, 629 ;  '  79,  951 ;— closing  Tone's  Bayou,  '76.  i,  596 ;  '77, 483 ; 

'78,  629 ;  '79,  951 ; — ^removing  snags  and  other  obstructions,  '78,  634 ;  '79,  961 ; 

improving  mouth,  '78,  636 ;  °79,  959 :— improvement  of  river  above  raft,  '79, 

964,  986 ;— improvement  of  Cypress  Bayou,  '75,  i,  528;  '76,  i,  599;  '77,  488; 

'78,633;  '79,957. 

A  AOI  AT  A  NTTH 

Lieut.  E.  A.  Woodruff.    Reports,  '72,  562, 569, 572 ;  '  73,  613, 635, 668.    Deaiihy  '74, 

i,  702. 
Qeorge  Woodruff,  '74,  i,  703. 
Lieut.  J.  B.  Qninn.    Report,  '75,  i,  524. 
J.  Bumey.    Reports,  '77,  483 ;  '78^  631 ;  '79,  965. 
W.  C.  Melvin.    Report,  '79,  954. 
J.  Straszer,  '79,  962. 
O.  R.  Wilson.    Report,  '79,  993. 
F.  W.  Gee.    Report,  '74,  i,  706. 
H.  A.  Leavitt.    Report,  '74, 1,  716. 
H.  C.  Ripley.    Report,  '75,  i,  906. 
Estimates. 
By  Captain  Johnston.  1874.  for  removal  of  raft,  $156,000,  '73,  646. 
By  Lieutenant  Woodruff,  1872,  $259,014,  '72,  572;  '74,  i,  704;  '76,  i,  598;  '77,  483. 

Reason  for  cost  exceeding  estimate,  '76,  i,  599. 
By  Captain  Benyaurd,  1879.  for  completion,  |122,500,  '79,  954. 
By  Lieutenant  Woodruff,  closing  Tone's  Bayou.  1873,  |42,916,  '73,  675;  '74,  i,  706; 

'75,  i,  526.    By  Captain  Howell,  1874,  $20,000,  '74,  i,  73,  705. 
By  Captain  Benyaurd,  1878,  removing  snags  and  other  obstructions,  $175,000,  '78, 

634,635. 
By  Captain  Benyaurd,  1878,  improving  mouthy  $:mOOO,  '78^  87,  636. 
By  Captain  Benyaurd,  1879,  improvement  of  nver  aoove  raft,  $67,836,  '79,  989. 
By  Lieutenant  Woodruff^  1872.  improvement  of  Cypress  Bayou ;  for  dam  at  lower 

end  of  Soda  Lake,  $70,000,  '73,  670. 
By  Captain  Howell,  1874,  lor  obtaining  a  3-foot  depth  firom  Shreveport  to  Jefferson, 

$372,580, '74,  i,  73,  710,  715,  720;  '75, 1,  69,  529. 
By  Captain  Benyaurd,  1878.  for  completion  of  existing  project,  $20,000,  '78,  633. 
By  Captain  Howell,  1875,  for  improving  falls  at  Alexanaria  by  low-wat^er  canal ; 
if  locks  are  provided  with  common  gates,  $82,*611 ;  if  Fouracre's  and  Girard's 
gates,  $83,605,  '74, 1,904;  or  by  dam  at  foot  of  falls,  with  lock  and  navigable 
sluice,  ^653,  '75,i,  904. 
By  Assistant  Kiplev,  1875,  by  straight  cut  through  upper  faUs^  100  feet  by  5  feet, 
$75,256,  '75,  i,  908 ;  or  by  wing-dams,  aided  by  cut  through  Lower  Falls,  f60,907, 
'75,  i,  909. 
By  Captain  Howell,  1875,  for  shore  protection  in  front  of  Alexandria,  $18,400,  '75, 

i,  906. 
By  Captain  Benyaurd,  1879,  for  construction  of  snag-boat,  $60,000,  '79,  961. 
Financial  Statements. 
'73,  64,620,62:^,676;  '74,  i,  73,  720;  '75,  i,  69,  527;  '76,  1,78,600;  '77,  77,488,490; 
•78,  86, 87, 632, 634  ;  '79,  113, 114, 954, 959. 
Operations. 
History  of,  previous  to  1866,  '73,  644,  664. 

1872-'73.  Purchase  of  wrecking  boat  and  removal  of  raft  by  hired  labor^  '73,  64,613. 
Successful  use  of  nitro-gly cerine  in  removal  of  raft,  '73,  618;  '74,  i,  703.  Clos- 
ing Tone's  Bayou  by  low- water  dam,  destruction  of  same  by  high-water,  '73, 
628 ;  reclosing  of,  by  drift,  '73,  630 ;  '74,  i,  704 ;  43,839  cubic  yards  dredged  from 
Cypress  Bayou,  '73,  64,622. 
1873-'74.  Navigable  channel  through  raft  opened  for  entire  length  November,  1873. 
Completion  of  drift-dam  closing  Tone's  Bayou,  '74,  i,  72,  703, 705.  Dredging 
continued  in  Cypress  Bayou,  channel  widened  and  deepened  by  removal  of  53,700 
cubic  yards,  '74,  i,  706;  '73,  706,  708. 
1874-'75.  Removing  parts  of  raft  and  widening  channel.  Premature  explosion  of 
nitro-gly  cerine,  '75,  i,  523, 526.  Dredging  diannel  on  Cypress  Bayou  continued, 
•75,  i;  69,528,529. 
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BUD  BIT£Br-Coniinaed. 

Opgration*— Continued. 

1875-^6.  Widening  chAnnel  throngh  raft.    Present  condition  of,  '76^  i,  78,  597. 
.  Continuation  of  dredging  in  Cypress  Bayou,  *76,  i,600. 

18^6-^.  Widening  channel  through  raft,  '77,  77,  481.  Closing  Tone's  Bayou  by 
brush-dam,  '77,  77,  483, 487. 

1877-78.  Widening  channel  through  raft  and  keepingriver  free  from  obstructions, 
*78k  86, 6S9.  Repairing  and  raising  dam  at  Tone's^ayou,  *78,  86, 630.  Building 
new  dredge  at  Cypress  Bayou,  '78,  87, 633. 

1878-79.  RemoYinff  parts  of  old  raft,  '79, 112,  951.  Changes  produced  by  work  at, 
'79,  113,  952,  955.  Dredging  at  mouth  of  river  for  temporary  improvement,  '79, 
113.  959.  Bemoving  snags  and  wrecks  from  river,  '79,  114, 961, 962.  Bepairing 
ana  raising  dam  at  Tone's  Bayou,  '79,  953.  Widening  channels  at  Cypress 
Bayou,  '79,  113,956. 
Pliysical  Characteristics. 

Floods  on  Bed  Biver,  '69,  343,351;  '73,  642;  '75,  I,  678,  616,  664,  666;  '76,  i,  616. 
Desciintion  of  wrft,  '72,  569;  '73,  614,640,  664,  666:  '76^  i,  598;  '79,  955.  An- 
cient dischaise  of  river  probably  throuf;h  Atchafalaya  River,  '73,  640.  Inju- 
rious action  or  cut-offs,  '73,  645.  G^logical  notes,  '73,  651.  Characteristics  of 
Tone's  Bayou,  '73,  672;  '77,  484.  Characteristics  of  Cypress  Bayou,  '74,  i,706, 
709;  '73,  621, 650, 669.  Characteristics  at  fftlls  of  Alexandria,  '75,  i,  902.  Char- 
acteristics of  river  above  raft,  '79,  986. 
Plans*    (See  also  Mississippi  Biver  Levees.) 

History  of  early  plans^  '72,  569;  '73,  644.    Discussion  of  plans,  '73,  647. 

By  Capt.  Johnson,  1854,  forimprovingriver  at  raft  by  a  passage  around  raft  through 
Dooley's  Bayou,  Shift  ana  Sodaf  Lakes,  and  Twelve-mile  Bayou,  '72,  569. 

Lieutenant  Woodruff^  1872^  considers  plan  inadequate,  '72,  569. 

By  W.  C.  Melvin,  1875.  for  improvement  of  river  by  reservoirs  to  restrain  floods  and 
assist  low-water  oischarge,  '75,  i,  616,  673. 

By  G.  W.  B.  Bay  ley,  of  the  Louisiana  levee  commission,  1875,  improvement  of  the 
river  by  levees  with  a  gradual  closure  of  side  outlets,  '75,  i,621. 

For  improvement  of  passage  at  falls  of  Alexandria  by  detour  through  bayous,  rap- 
ids, and  Jean  de  Jean,  '75,  i,  903.  Considered  impracticable,  '75, 1,904,907. 
By  excavated  channel  through  rock,  '75,  i,  903, 905.  Besults  considered  uncer- 
tain, and  hence  condenmed,  '75,  i,  903.  By  use  of  wing-dams,  so  as  to  obtain  a 
uniform  slope  from  head  to  foot  of  falls,  '75,  i,  904, 908.  Considered  objectiona- 
ble from  velocity  of  eurrent  produced  and  obstruction  formed  to  river  floods, 
•75,  i,  904. 

By  Captam  Howell,  by  canal  to  be  used  at  low- water  only,  to  give  a  depth  not  less 
than  5  feet  over  Upper  Falls,  and  extending  from  head  to  foot  of  rapids,  locks  to 
be  60  feet  by  200  feet ;  cost,  by  use  of  common  gates  at  locks,  $82,611,  or  by 
use  of  Fouracre's  and  Girard's  shutters,  $83,605,  '75,  i,  904;  or  an  improvement 
by  dam  at  foot  of  falls,  with  lock  and  navigable  riuice:  cost  fU7,653,  '75,  i,  904. 

For  improving  river,  1879,  at  the  raft  by  a  detour  Ihrougn  Tone's  Bayou,  Bayous 
Pierre  and  Winsey,  and  Lakes  Bayou  Pierre  and  Cannasanier ;  river  route  con- 
sidered preferable,  '79,  991,992,996. 

For  improving  Cypress  Bayou,  1879.  by  the  removal  of  stumps  and  snags,  and  the 
use  of  dams  with  or  without  Iocks,  '72, 573 ;  '73,  669.  Various  plans  considered, 
'74,  i,  710, 711, 714. 

By  Captain  Benvaurd,  1878,  for  improving  mouth  of  river  by  a  dam  closing  mouth 
of  old  river  between  the  head  of  Atchafalaya  Biver  and  'Tumhill  Island,  '78^  87, 
636.    More  careful  surveys  indicate  that  the  plan  would  not  probably  be  satis- 
factory, '79,  960. 
Private  and  Corporate  IVorfe. 

Improvement  of  Cypress  Bayou  by  city  of  Jefferson,  '73,  622;  '79,  957.  Dredge 
famished  the  United  States  b^  the  city  of  Jefferson,  '73, 64, 620. 

Bayou  Pierre  Biver  and  Bayou  Winsey  Navigation  Company,  for  improving  river  in 
vicinity  of  raft,  '73,  625;  '77,  996. . 
Projects. 

History  of  early  projects;  '72,  569 ;  '73,  644.    Discussion  of  projects,  '73,  647. 

By  Lieutenant  Woodruff,  1872,  for  removing  the  obstructions  at  the  raft  by  cutting 
a  channel  through ;  work  to  be  done  by  hired  labor,  '72,  569 ;  '73,  613.  Meth- 
ods used, '73,  614. 

By  Captain  Howell,  1872,  for  improving  river  by  gradually  closing  Tone's  Bayou  by 
a  low-water  dam.  '73,  624,627,628,674,675;  ^7,  483,484;  '79,  953. 

By  Captain  Howell,  1872,  for  improving  Tone's  Bayou  by  dredging  and  removing 
obstructions  from  Jefferson  to  Caddo  Lake  and  the  construction  of  dams  at  foot 
of  Soda  Lake,  '72,  61;  '73,  622;  '74,  i,  714;  '75,  i,  69,529. 
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REB  RITER-^^ontmaed. 

Projects— Continaed. 
By  Captain  Howell,  1875,  to  protect  the  city  front  from  erosion  at  Alexandria  by 

means  of  stone  reYetmen1\  '75, 1,  906. 
By  Captain  Benyaurd,  1878,  for  the  removal  of  snags  and  obstractions  fam  the 
river  by  use  of  snag-boat  and  hired  labor,  '78^  634. 
Surveys. 
History  of  early  survey,  '73,  646. 
1871.  Examination  of  raft,  '71,  67. 

1871.  Examination  of  Cypress  Bayou,  '71,  66;  '72,  568,572;  '73,  635,668. 

1872.  Survey  of  raft.  Cypress  Bayou,  and  Tone's  Bayou,  '73,  635,638. 
1874.  Survey  of  falls  at  Alexandria,  '75,  i.  79,902,906. 

1874.  Survey  of  Cypress  Bayou.  '74,  i,  707,716. 

1878.  Survey  of  river  above  raft.  Tone's  Bayou,  and  falls  at  Alexandria,  '78,  88,89; 

'79,  986. 
1679.  Survey  of  Tone's  Bayou,  Bayous  Pierre  and  Winsey,  and  Lake  Pierre,  '79 

114,991. 
Maps. 
Of  Tone's  Bayou,  '77,  486,  [L.  Y.  B.] 


RED  BITER,  lilTTIiE,  ARK.— (See  Whitb  Biveb,  sic) 


RED  RITER  OF  THE  NORTH,  morif  •^UcPBOymoEMT  of. 
Appropriations* 

lti76 tlO,  000, '77,  87. 

1878 30,000,  '78,  100. 

1879 25,000,  '79,  136. 

Total  to  1879 ^,000. 

Statement  of  appropriations,  '79,  1191. 
Commerce. 
Justification  of  improvement,  '74,  i,  296;  '75, 1,  372;  '78»  730,  732. 
Statistics,  '79,  1191. 
Eng^ineers. 
Chief  of  Enoineebs. 

Reports,  '73,  51 ;  '74,  i,  58;  '75,  i,  63;  '77,  87;  '78^  100;  '79,  135. 
Ekoineers  in  Charge. 
Maj.  F.  U.  Farquhar,  1873-^8.    Reports,  '74, 1,295;  '75, 1,  370;  '77,  375;  '78, 

729  730. 
Capt.'  C.  J.  Allen,  1879-^—.    Report,  '79, 1189. 
Assistants. 
D.  W.  Wellman,  *74,  i,  295. 
M.  E.  Schmidt,  '75,  i,  370. 
C.  J.  Morris,  '78,  732. 
C.  Wanzer,  '79,  1190.    Report,  '79,  1192. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'77,87;  '78,  100;  '79,  136. 
Operations. 
1877-78.  Removal  of  obstructions  irom  Moorhead  to  Frog  Point.  '78,  100,729. 
1878-'79.  Dredge  built;  removal  of  11,631  cubic  yards;  obstmotionB  removed  from 

9  miles  of  the  river,  '79, 135, 1189, 1190, 1192. 
History  of  operations,  '79,  1192. 
Physical  Characteristics. 
Descriptions,  '74,  i,  295,296;  '75,  i,  370, 371 ;  '78,  730:  '79, 1192.    Rainfell,  '74,  i, 
296.    List  of  obstructions,  '74,  i,  297;   '75,  i,  371;   '78,  730.    Hypothesis  by 
M%jor  Warren  that  the  Minnesota  River  once  drained  this  valley  and  carried  1^ 
waters  into  the  MiBsissippi,  '75,  i,  389-392, 394. 
Plan. 
By  Major  Farquhar,  1874,  for  improvement  of  the  Red  River  between  Goose  Bapids 
and  Frog  Point  by  construction  of  lock  and  dam  at  Goose  Rapids,  dredging  on 
bars,  removal  of  bowlders  from  rapids,  snass,  and  overhanging  trees :  estdmiktsd 
cost,  $212,308;  more  detailed  surveys  required  to  perfect  juan,  '74^  i«  297,898. 
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BED  BITEB  OF  THE  NOBTH,  lUNN.— ContinuecL 

Projeets. 

By  MiUor  Farqnhar,  1878,  for  improvemeiit  of  the  river  between  Breckenridge 
and  the  northern  boundary  line  by  dredging,  removal  of  obstmctions,  and  con- 
struction of  lock  and  dam  as  follows ; — ^raft  and  flat-boat  navigation,  Brecken- 
ridge to  Moorhead,  |22,664 ;  improvement  of  river  from  Moorhead  to  Goose 
Rapids,  |4,^28 ;  look  and  dam  below  Goose  Rapids.  $219,288 ;  from  Goose  Rapids 
to  Frog  Point,  $32,880 ;  from  Frog  Point  to  boundary  line,  |85,338.  Aggregate 
estimates,  $364,598. 

By  Captain  Ailen,  1879,  by  reducing  cost  of  lock  and  dam  to  f  190, 000;  reduced  total 
estimate  to  $335,310,  '79,  1191. 
SiirFeys. 

1873-'74.  By  D.  W.  Wellman,  from  Moorhead  to  Pembina,  '73,  51;  '74,  i,  58,295. 

1875.  By  M.  £.  Schmidt,  examination  from  Moorhead  to  Breckenridge,  '75,  i,  370. 

1877.  By  C.  J.  Morris,  examination  from  Frog  Point  to  northern  boundary  of  the 
United  States,  '78,  100,730. 


BEEDT  I81.AIVD,  POBT  PENN,  DEI..— Ice  habbob  at. 


^f^~' 


For  repairing  piers  at  Port  Penn,  Fort  Mifflin, 

and  Marcus  Hook 4,413  00.    Act  of  May  23. 

1830^  f  10, 000  00.    Act  of  April  23. 


1CJ31 
1832 
1833 
1834 
1835 


For  the  harbors  of  New  Castlo,  Marcus  Hook, 
'  Chester,  and  Port  Penn.  ^ 


4, 000  00.  Act  of  Alarch  2. 

10, 000  00.  Act  of  July  3. 

4, 000  00.  Act  of  March  2. 

6, 133  00.  Act  of  June  28. 

L  6, 000  00.  Act  of  March  3. 


1852.  For  Reedy  Island / 51,090  00.    Act  of  August  30. 

Gomiiierce. 

Importance  of  Beedy  Island  as  an  ice  harbor,  '71,  C93;  '79,  73. 
Statistics,  '71,  694. 

Fort  Delaware,  in  vicinity,  '71,  694;  '79,  445. 

Chief  of  Engineebs. 

Reports,  '66.  i,  7;  '67,  43;  '68,  63  j  '71,  79  j  '79,  73. 
Engineebs  in  Cbabgb. 

Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  37. 
Lieut.  Col.  C.  S.  Stewart,  1867-^71.    Reports,  '67,  440;  '68»  703. 
Lieut.  Col.  J.  D.  Kurtz,  1871.    Report,  '71,  693. 
Col.  J.  N.  Macomb,  1879^—.    Report,  '79,  444. 
Assist  AM  t 

R.  M.  Bache,  '67,  440;  '68,  703. 
Sstimates.    (See  Plans.) 

liegrislation*    (See  State,  Private,  and  Corporate  Work.) 
lo73.  Fifty  acres  on  the  northern  end  of  Reedy  Island  and  the  ice  harbor  itself 
ceded  to  the  government  by  the  general  assembly  of  Delaware,  '79,  445. 


1^53.  Piers  constructed  to  serve  as  a  harbor  of  refuge  from  floating  ice,  '68,  703. 
Condition  of  the  work  in  1871,  '71,  693.    In  1879,  '79,  73. 
Plans. 
By  Lieutenant-Colonel  Stewart,  for  pier  extension  and  repairs,  to  cost  (estimated) 

1132,000,  '68,  705. 
By  Lieutenant-Colonel  Kurtz,  for  pier- work,  forming  an  ice  harbor,  at  an  estimated 
cost  of  1190,000,  '79,  694. 
Project. 
l!'or  the  construction  of  piers,  1853,  to  form  a  harbor  of  refhge  from  floating  ice^ 
•68,  703. 
Survey. 
1867-^68.  By  R.  M.  Baohe,  under  the  direction  of  Lieut.  Col.  C.  S.  Stewart,  '67,  42, 
440 :  '68»  703. 

[C.  C] 
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RICHMOHrB'fi  ISLAIID,  HIE.— Brxakwatbb  at. 

Appropriatloiis. 

1852 $10, 000, '67,  484.    Act  of  Angiiat  30. 

1872 20,000, '72,  90.    ' 

1873 60.000,  '73,99. 

1875 15, 000, '75,  i,  115. 

1878 6, 000, '78^  39. 

1879 3, 000, '79.  47. 

Total  to  1879 |114, 000. 

Lists  of  appropriationfl,  '73,  1073 ;  '74  U,  306 ;  '75,  ii,  395 :  '77,  165 :  '78,  »1 ;  '^d, 
257. 
Commerce. 

Benefit  of  improyemeat)  '67,  485 ;  '72,  1079. 

Statisticb,  '67,  485. 
Contracts. 


1872 
1873 
1873 
1875 
1870 
1878 
1878 


Cantzacton. 


Edward  Moore 

J.  1£.  Andrews 

Isaao  Hamilton 

laaao  Hamilton 

D.  N.  HIU  and  8.  F.  Hamilton  . . 

J.F.Hamilton 

S.  F.  Hamilton  and  J.  F.  Cnrrit. 


Ckmtract  for^ 


Stone  for  breakwater 
do 


do 

.do 

.do 

do 

do 


ItofereaoM. 


'73, 1073. 
»73, 1073, 
'73, 1«73. 
'75,  U,  396. 
ns,  ii.  386. 
'79,  257. 
'79,257. 


Abstracts  of  bids,  '73,  1073 ;  '75,  ii,  396 ;  '79,  258* 
Abstracts  of  contracts,  '73,  1073;  '75,  ii,  396;  '79,  259. 
Engineers. 
Chief  of  Enoinsers. 
Keports,  67,  42;  '69,  62;  '70,  80;  '72,  90;  '73,  99;  '74,  i,  109;  '75,  i,  115;  '76;  i, 
41;  '77,35;  '78,39;  '79,  46. 

EXGINEERS  IN  CHAKGE. 

Col.  J.  D.  Graham,  1865,  '66,  i,  36. 

Lieat.  Col.  George  Thorn,  1867-'—.    Reports,  '67,  484;  '72,  935;  '73, 1072;  '74, 
ii,  306 ;  '75,  ii,  396 ;  '76,  i,  160 ;  '77,  164 ;  '78,  201 ;  '79,  257. 
Kstimates.    (See  Projects.) 
Financial  Statements. 
•72,  90,  935;  '73,  99,  1073;  '74,  i,  109,  ii,  307 ;  '75^  i,  115,  ii,  396;  '76^  i,  41, 161; 
'77,  35,  165 ;  '78,  39,  201;  '79,  47,  258. 

Operations. 


Year. 


1853- '54 
1872-78 
1873-74 
1874-75 
1875-76 
1878-79 


Semarka. 


Conatmctioii  of  breakwater 
do 


do 
.do 
.do 
do 


Stone  vaed. 


IbfM. 


10,861 
4,008 
5.980^^ 


BefereBoes. 


'67, 484. 

'73,1078. 

'74, 1, 109,  il,  307. 

»75,  f,  115. 

'76,  i,  41. 

*79,4«,25& 


Physical  Characteristics. 

Presence  and  formation  of  bar,  '67,  484. 
Project. 

By  Lieatenant-Colonel  Thorn,  for  the  constnictlon  of  a  mbblestone  breakwater, 
2,000  feet  in  length,  30  feet  wide,  and  13  feet  high,  at  an  estimated  cost,  orig- 
inally, of  $93,500;  subsequently  modified  to  |80,^,  '67,  48,  484;  '72,  935;  '76; 
i,  160  ;  '79,  257. 

Survey. 

1867.  Under  the  direction  of  Lieutenant-Colonel  Thorn,  '67,  484. 


A- 


BIOOIiETS,  liA.— (See  Bayou  St.  John,  bto.) 
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Rinrconr  B0€HL»  San  Franclseo  HarlNir,  dl^— Bemoval  of. 

Appropriation. 

1872,  $&0,000,  '7%  108. 

Commerce. 

Biucon  Book  a  d^ngeroas  obotmction  to  navigatioOi  '73,  1136. 
Contract. 
1874.  With  Jolin  N.  Bisdon,  for  the  i^moval  of  Binoon  Bock  to  a  depth  of  S4  £wt^ 
for  143,000,  '74,  u,  371.    Contract  extended.  '74,  U,  371 ;  '75,  i,  122,  ii,  dM. 
Completed  by  one  of  the  snieties  on  his  bona,  '7^  ii,  617 ;  '77,  992. 
Abstract  of  bids,  '74,  ii,  371. 
Enirlneers. 
Chibf  of  Bnginkebs. 

Beports,  '73,  108;  '74,  i,  119;  '75,  i,  122;  '76^  i,  113;  '77,  120. 
Engineer  in  Charge. 
Maj.  G.  H.  MendeU,  1873-^—.    Beports,  '73,  1133 ;  '74,  ii,  371 ;  '75,  ii,  694 ;  '76,  u, 
617 ;  '77,  992. 
Estimates, 
By  board  of  nnderwiiters,  for  the  removal  of  Bincon  Bock,  |65,000,  '68,  73. 
By  Major  Mendell,  for  the  removal  of  1,830  cubic  yards  of  Bincon  Bock,  $45,750, 
•73,  1139. 
Financial  Statements. 

'73,  108;  '74,  i,  119,  ii,  372;  '75,  i,  122,  ii,  696;  '76,  i,  114;  '77,  121,  992. 
IjCiTislation. 
Act  of  legislature,  March  26, 1851,  fixing  a  boundary  line  for  the  water  front  of  Sau 
Francisco,  '73,  1134. 

Operations. 


Year. 

BemarkB. 

Book  removed. 

Beferenoes. 

1873-'74 
1874-'75 

DiaMtrous  explosion ;  2  lives  lost ;  large  amoimt  of  prop- 
erty destroyed. 

Oub.yds, 

1,660 

1,570 

'74,  ii,  871. 
'76,  ii,  005. 

1875-'7e 

'76,  it  617. 
»77, 120,  908. 

187ft-' 77 

Work  completed  by  one  of  the  contractor's  sureties 

1,128 

Private  and  Corporate  WorlL, 

Water  front  of  San  Francisco  fixed  by  act  of  legislature,  *73,  1134. 
Project. 

By  Mf^.  G.  H.  Mendell,  for  the  removal  of  Bincon  Bock  by  drilling  and  blasting; 
estimated  cost,  •45,750,  '73,  1137 ;  '74,  ii,  371. 
Surveys. 

Bincon  Bock  inolnded  in  the  Coast  Survey  of  1864,  '73, 1138. 

1866.  By  T.  D.  Parkinson,  C.  E.,  '68,  73. 

1873.  Under  direction  of  M%1.  G.  H.  Mendell,  '73,  1133. 

1875.  Under  direction  of  M^.  G.  H.  MendeU,  '75,  ii,  695. 

1877.  Under  direction  of  M^.  G.  H.  MendeU,  '77,  9fe. 


BIO  OBANBE  AT  FORT  BBOHrBT,  TEX.— (See  Fobt  Bbown.) 


BIO  OBANDE  TO  DONAIiDSONTILIiE,  CANAIi.— (See  Donaldson- 

VILLE,  ETC.) 


BOANOKE  BIVEB,  N.  C.^-Improvbmbnt  of. 

Appropriations. 

1071 120,000,  '71,  74,  606,  621. 

1872 10,000,  '72,  70,  697. 

1»73 10,000,  '73,77. 

1874 5,000, '74,  i,  88,  ii,  66. 

Total  to  1879 f45, 000,  '79,  625. 
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BOABrOKE  BIT£B,  HT.  C.-Continned. 

Commerce. 

Statistics,  '72,  697,  728,  729,  733;  '73,  788;  '74,  ii,  67 ;  '78.  539;  '79,  626. 
Contracts. 

X871.  J.  M.  Foote,  removal  of  wrecks,  '71,  609;  '72,  696;  '73,  787.— 1872.  J.  M. 
Foote,  removal  of  rocks,  '72,  696;  '76,  i,  353. — 1873.  J.  M.  Foote,  lemov&l  of 
wrecks,  '73,  788 ;  '74,  ii,  64.-1875.  Thomas  P.  Moifiran,  bnilding  dikes,  at  $2.95 
per  linear  foot,  '75,  ii,  131. 
Abstracts  of  bids,  '71,  609 ;  '72,  697 ;  '75,  ii,  131. 
Engineers. 
Chief  of  Engineers. 
Reports,  '70,  31,  69:  '71,  74,  76;  '72,  70,  72;  '73,  76;  '74.  i,  88;  '75,  i,  94;  '76, 
i,  68;  '77,66;  '78,74;  '79,87. 
Enoinrkrs  in  Charge. 
Maj.  William  P.  CraighiU,  187r-74.    Reports,  '71.  608,  620;  '72,  696,  726;  '73, 

787;  '74,  ii,  64,  65. 
8.  T.  Abert,  U.  S.  C.  E.,  1874-'—,  '75,  ii,  110.    Reports,  '75,  ii,  129;  '76,  i,  352; 
•77,367;  '78.539;  '79.624. 

George  H.  ElUott,  '71,  621.    Report,  '72,  728. 
Estimates. 

By  George  H.  Elliott,  1871,  for  156,000  linear  feet  of  dikes  or  Jetties.  $234,000,  '72. 

732 ;  for  channel  60  feet  wide,  by  dredging  and  removal  of  rocK,  $78,702,  '72, 

732  733. 
By  Major  Craighill,  1871,  for  5-foot  channel,  60  feet  wide,  $120,000,  '72.  696,  727; 

for  removing  obstructions  and  constructing  dikes,  $269,000 ;  additional  for  8-foot 

channel,  $250,000,  '72,  697,  727. 
By  Mr.  Abert,  1874,  for  dredging,  removing  snags,  etc..  at  Taylor's  Ferry  and  other 

bars  to  make  a  channel  100  feet  by  8  feet,  $42,460,  ^75,  ii,  132;  in  1879,  for  com- 
pletion of  existing  project,  $222,000,  '79,  026. 
Financial  Statements. 
'71,  74,  609;  '72,  70,  697 ;  '73,  77,  788;  '74,  i,  88,  ii,  65;  '75.  i,  95,  ii,  133;  '76^  i, 

68,  355 ;  '77,  66,  367 ;  '78.  75,  540;  '79,  87,  625. 

Operations. 

Historv  of  operations,  '79,  624. 

1870-71.  Removal  of  wrecks  bycontract.  '72,  696,  726. 

1871-72.  Removal  of  wrecks  and  other  oostmctions,  '72,  70,  696,  726. 

1872-73.  Removal  of  rocks ;  1  steamer,  7  schooners,  1  floating-battery,  1  donble- 
ender,  and  300  piles  removed  from  channel,  '73,  76,  788. 

1873-74.  Wrecks  removed  and  rocks  blasted,  '74,  i,  88,  ii,  64. 

1874-75.  Building  dikes  by  contract,  '75,  i,  94,  95,  ii,  130,  131. 

1875-76.  968  linear  feet  of  dikes  completed,  '76,  i,  68,  355. 

1876-'77.  Work  on  dike,  '77,  66,  366. 

1877-78-79.  Operations  suspended,  '78,  74,  539;  '79,  87,  624. 
PiiTSieal  Characteristics. 

'71,  608,  609;  '72,  696,  726,  727-732;  '74,  ii,  64;  '75,  ii,  129-132. 
Plan. 

By  Major  Craighill,  1871,  for  a  channel  8  feet  in  depth ;  estimated  cost,  $519,000, 
■72,  697,  727. 
Projects. 

By  Major  Craighill,  1871,  for  removal  of  snags,  etc.,  and  the  construction  of  train* 
ins  dikes  to  obtain  a  channel  60  feet  wide  by  5  feet  deep,  from  Indian  Highlands 
to  Weldon  ;  CHtimated  cost,  $269,000,  '72, 697,  727.  To  expend  appropriation  of 
1871,  in  removal  of  wrecks  and  other  obstructions  from  the  stream,  and  remoTsl 
of  rocks,  snags,  and  overhanging  trees  near  Weldon,   71,  609 ;  '72,  696,  727. 

By  S.  T.  Abert,  1874,  for  dredging  at  Taylor's  Ferry  and  other  ban.  removal  of 
snags,  etc.,  for  a  channel  100  leet  by  8  feet:  estimated  cost,  $42,460,  '75,  ii,  1^- 
In  1879,  for  repairs  of  dikes  and  removal  or  snags,  '79,  87,  625. 
Sarveys. 

1870-^71.  Under  direction  of  Major  Craighill,  '70,  69,  71, 76,  by  G«oige  H.  Elliott, 
'71,  608,  621.    Reports,  '74,  ii,  65 ;  '72,  726-733;  '72,  72,  696. 


BOCKAWAT  INIiBT.— (See  Long  Island  Coast.) 
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BOCK  GASTIiE  BITEB,  KT.— Survxy  of. 

Commerce. 

.Instification  of  the  proposed  improvement,  '75,  i,  802. 

Enirineers. 

Chief  of  Enoineers. 

Report-,  '75,  i,  77. 
ExoiNEBR  IN  Charge. 

Miy-  Walter  McFarland,  1875.    Report,  '75,  i,  800. 
Assistant* 
R.  C.  McCalla,  1874-75.    Report,  '75,  i,  801. 
Estimates.    (See  Plans.) 
Physical  Characteristics* 
Description  of  the  river,  '75,  i,  801,    Coal-beds  In  the  vicinity,  '75, 1,  802.    Table 
of  distances  and  elevations,  '75,  i,  603. 

Plans. 

By  R.  C.  McCalla,  for  blasting  rock  and  for  the  removal  of  timber  from  the  banks, 
to  provide  a  safe  outlet  for  coal-barges  and  timber-rafbs,  at  high  stages  of 
water,  at  an  estimated  cost  of  $5,000,  *75, 1,  802. 
Snnreys. 

1874-75.  By  R.  C.  McCalla.    Report,  '75,  i,  801. 


BOCK  ISIiAND  BBIDOE.— CoNSTRCcnoK  OF. 
Appropriatioiis. 

im ^00, 000, '70,  252. 

1869 600,000, '70,  253. 

1870 300,000,  '70,58. 

1877 (forsheer  booms).  15, 000,  '77, 145 ;  '78,  97. 

Total  to  1879 |1, 015, 000. 

Reversion  to  Treasury  of  $500,000,  '70,  58;  leappropriated,  '71,  256.  Act  of  Con- 
gress provides  that  expenditures  on  part  of  the  United  States  shall  not  exceed 
$1,000,000,  '70^  253.  Statements  of  appropriations,  '69,  44;  '70,  58,  252,  253; 
•71,  57,  256. 

Gommerce. 

Effect  of  bridge  on  navigation,  '77,  824 ;  '78^  1002. 
Contracts. 

Harvey  &  Livesey,  for  masonry,  '71,  299.  Annulled  for  lack  of  energy,  '71,  300. 
Efforts  to  obtain  damages,  '71, 30O.  Baltimore  Bridge  Company,  for  three  spans 
of  superstructure,  $459,784,  '71,  301 ;  contract  extended,  '71,  302.  Satisfac- 
tory work  done  b^,  '72,  279,  292.  With  Eau  Claire  Lumber  Company,  for  con- 
struction of  sheer-booms  at  bridge,  '77,  818. 
Pboposals. 

To  be  invited  for  plans  1,  2,  and  3  of  Mi^jor  Warren,  and  for  spans  of  80,  IftO,  and 
190  feet,  '70,  262.    Specifications  on  which  proposals  were  based,  '72, 286.    For 
superstructure;  abstracts  of,  '71,  301;  '72,  287. 
Engineers. 
Chief  of  Engineers. 

Reports,  '68,  50;  '69,  44;  '70.  58,  240;  '71,  57;  '72,  49;  '73,  52;  '77,  96,  817; 
'78,  97;  '79,  132.    Letter  of,  to  Major  Warren,  stating  objections  of  Lieuten- 
ant-Colonel Rodman  to  location  of  draw,  '70,  229. 
Board  of  Engineers. 

1859.  Consider  that  the  present  bridge  has  not  been  located  or  constructed  with 
proper  regard  for  the  interests  of  navigation,  that  the  piers  have  not  the  best 
form,  and  are  improperly  placed  with  reference  to  direction  of  currents,  '67, 
291 ;  '68,  1036. 

f Captains  Humphreys,  Meade,  and  Franklin.) 

1864.  Board  of  Commissioners  authorized  by  act  of  Congress  April  19, 1864,  '70, 
247.  ReiK>rt  of,  '70,  248.  Limited  in  expenditures  on  bridge,  '70,  253.  Con- 
trol of  bridge  assigned  to  Engineer  Department,  '69,  44. 

(Brigadier- General  Schofield,  James  Barnes  and  Seldon  M.  Church.) 

1876.  To  examine  and  report  on  the  expediency  of  constructing  sheer-booms,  to 
be  placed  at  the  upper  end  of  all  or  any  bridge  piers  on  the  Mississippi  River, 
'77,  821.  Recommend  the  removal  of  the  remains  of  the  old  north  pier  and  the 
construction  of  sheer-booms,  '77,  819,  824. 

(Colonels  Macomb  and  Simpson,  Minors  Warren,  Farquhar,  and  Suter,  and  Cap- 
tain Allen.) 
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Eaglneers— Continued. 
Engineers  in  Charge. 
Maj.  G.  K.  Warren,  1869-71.    Reports  on  bridging  navigable  waters  of  the  United 

States,  '68»  315;  '78,  900,  991,  1033.    Reports,  '69,  194;  '70,  836,  240,  266. 
Col.  J.  N.  Macomb,  1871-78.    Reports,  '71,  256;  '72,  279;  '73,  415;  '78,  710. 
Maj.  F.  U.  Farqubar,  1878-^79.    Reports,  '78,  710;  '79,  1144. 
Maj.  D.  W.  Flagler  (ordnance),  '79,  1144,  1145. 
Assistants. 
Capt.  W.  H.  H.  Benyanrd,  in  charge  of  designs  for  sapezstractoxe,  '69, 199.    Re- 
ports, '70,  263;  '71,  301;  '72,  286. 
Capt.  A.  Sticknoy,  in  charge  of  masonry,  '69,  199.    Reports,  '71,  298;  '72, 293. 
Capt.  A.  H.  Bnrnham^  in  local  charge,  '73,  416. 
George  B.  Nicholson,  inspector  of  iron- work,  '72,  298. 
E.  F.  HoffmaD.    Report,  '79,  1145. 
Ii9tllliifttes«    (Bee  also  Plans.) 
By  E.  H.  Johnson,  C.  E.,  of  Chicago  Rock  Island  and  Padfio  Railroad  (made  for 
board  of  commissioners),  for  a  single-track  bridge,  with  passage  for  highway  17 
feet  wide,  $1,296,292,  '69,  194;  '70,  237,  249. 
By  Major  Warren,  on  basis  and  plans  of  E.  H.  Johnson,  for  double -track  railroad 
and  highway  bridge,  with  approaches,  $2,134,168,  '69, 194 ;  '70, 251.    Estimated 
saving  of  plan  suggested  by  Major  Warren  over  plan  of  E.  H.  Johnson,  $125,966, 
'69  195. 
By  Lieut.  CoL  T.  J.  Rodman,  U.  S.  A.,  plan  No.  1,  $1,234,525;  plan  Ko.  8,  $978,065^ 

•70,  257.    Plan  No.  3,  $934,291,  '70,  258. 
By  Major  Warren,  plan  No.  2,  $2,187,547,  '70,  246,  264.    Plan  No.  3,  $1,288,356,  '70^ 
246,  266.    Cost  to  United  States  of  plan  No.  3,  $587,675 ;  cost  to  railn^ad  oom- 
pany  of  plan  No.  3,  $694,681,  '70,  246.    Review  of  previons  estimates,  '78;  992. 
Expenditures.    (See  also  Financial  Statements.) 
On  part  of  United  States  shall  not  exceed  $1,000,000,  '70,  253.    Relative  expense  to 
be  borne  by  United  States  and  railroad  company,  '70,  S^,  246. 
Financial  Statements. 
'71,  256,  262;  '72,  279,  285;  '73,  416;  '78,  97,  711;  ?79,  132,  1145.    Payment  to 
United  States  by  raikoad  company,  $177,320.25,  '73,  415. 
Lei^islation. 
Act  June  27,  1866,  **    *    •    for  establishment  of  an  armory    ••••©&  Rock 
Island ;  authorizing  the  Secretary  of  War  to  fix  location  of  bridge,  and  to  grant 
to  the  railroad  companies  and  other  parties  in  interest  pecuniary  aid  towardB 
changing  present  location  of  bridge  and  road ;  action  to  be  under  control  of 
board  of  commissions,  as  fixed  by  act  of  April  19,  1864,  '70,  247,  254. 
Act  July  25,  1866,  to  authorize  the  construction  of  certain  bridges,    •    •    ♦    fixing 
minimum  height  of  lower  chord  above  high-water,  length  of  span,  and  position 
of  piers,  '70,  249. 
Act  March  2,  1867,  making  appropriations  for  support  of  Army  and  other  porposes, 

$200,000  provided  for  the  construction  of  bridge  at  Rock  Island,  '70,  252, 
Act  March  3,  1869^  making  appropriations  for  support  of  Army  and  other  purposes, 

$500,000  provided  for  construction  of  bridge  at  Rock  Island,  '70,  2^. 
Act  July  20, 1868,  in  relation  to  bridge,  authorizing  commencement  of,  with  general 


Operations. 

1868-^69.  Work  commenced  by  contract  on  the  Davenport  abutment,  '69, 198. 

1869-70.  Progress  on  substructure ;  completion  of  Davenport  abutment ;  constrae- 
tion  of  coffer-dam  at  draw  pier;  embankment  for  Davenport  wftgon  road  in 
progress,  '70,  224 ;  '71,  298. 

1870-71.  Completion  of  piers  Nos.  1,  2,  3,  and  4 ;  masonry  for  pivot  pier  and  Dav- 
enport wagon  road  embankment,  '71,  298.  Work  taken  irom  contractor  and 
prosecuted  by  hired  labor,  '71.  300.  Operations  on  superstructure  commenced, 
'71,301. 

1871^2.  Removal  of  rock  from  draw-span  channel  and  completion  of  supeistrnotnro 
May  8,  1872,  '72,  291,  295. 

1872-73.  Final  completion  and  opening  of  bridge  and  transferment  of  to  Ordnanoe 
Department,  Febraary  4,  1873,  '73,  52,  415. 

1877-78.  1,150  linear  feet  of  sheer-boom  built,  '78,  97,  710,  997. 

1878-79.  Repaii-s  of  sheer-boom,  '79,  132,  1144,  1145. 
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ROCK  ISIjABTD  BRIDGI:— Contioued. 

PbTSieal  Characteristics. 

Of  valley  of  river,  '68^  31!>.  Sectional  area  of  natural  water-way  at  location  of 
bridge,  '69,  197  ;  '78^  1001.    Velocity  of  current  at  bridge,  '69,  197. 

Plans. 

For  wagon  way,  width  26  feet,  with  two  sidewalks  of  6  feet  each,  considered  by 
board  of  commissioners  and  rejected  as  giving  pivot  pier  too  great  width,  '69, 
194:  '70,  242. 

By  E.  H.  Johnson,  for  single-track  railroad,  truss  to  be  16  feet  wide,  with  wagon 
road  (without  sidewalks)  17  feet  wide,  '69,  194 ;  '70,  237,  241,  249. 

By  Lieut.  Col.  T.  J.  Rodman,  U.  8.  A.,  as  follows,  (1)  truss  wide  enough  for  dou- 
ble-track railroad  and  high  enough  for  wagon  road  above  railroad,  '70,  257 ; 
(2)  same  arrangement  of  track  and  road,  but  only  wide  enough  for  single 
track,  '70,  257;  (3)  same  as  plan  No.  2,  but  with  wagon  road  below  single- 
track  railroad,  '70,  258. 

By  M%jor  Warren,  placing  railroad  above  wagon  road,  (1)  truss  33  feet  high,  28- 
feet  apart,  wagon- way  28  feet  wide  and  12  feet  high,  railroad  with  double  tracks, 
and  two  sidewalks,  to  be  reached  by  steps  from  ends,  '69,  195;  '70,  244,  262;. 

(2)  trusses  of  same  general  dimensions  as  preceding,  wagon  road  18  feet  wide,, 
with  two  5  feet  sidewalks,  double-track  railroad  above,  '69,  195;  '70,  244,  262 ;. 

(3)  single-track  railroad,  trusses  18  feet  wide,  with  wagon  road  beneath  18  feet 
wide,  and  two  sidewalks  (outside  of  trusses)  5  feet  wide,  '69, 195;  '70,  244,262.. 

M%}or  Warren  recommends  plan  No.  3,  '70,  246.  General  details  of  proposed  plans,. 
•70,  263. 

Private  and  Corporate  UTork.    (See  Legislation.) 

Projects. 

Act  of  Congress  June  27, 186t),  authorizing  Secretary  of  War  to  fis  location  of  bridge* 
and  grant  x>ecuniarf  aid  to  parties  interested,  to  aid  them  in  changing  present, 
location  and  rebuilding,  the  details  to  be  luider  immediate  control  of  board  of.' 
commissiooers,  '70,  247,254. 

Act  of  Congress  July  25,  1866,  fixing  height  of  lower  chord  above  high- water  onu 
navieable  streams ;  also  length  of  spans  and  position  of  piers,  '70, 249. 

Proposition  of  Chicago  Rock  Island  and  Pacific  Kailroad  Company  as  to  joint  actioiL 
with  United  States,  '70,  248.    Agreement  and  guarantee  of,  '70,  254. 

Project  adopted  by  board  of  commissioners  (Brig  General  J.  M.  Schofield^  J.  Barnes,, 
and  S.  M.  Church).  The  government  to  build  over  main  channel  a  bridge  with, 
iron  draw,  the  truss  to  be  of  proper  width  for  double  track,  the  wagon- way  to 
be  planked  high  enough  to  leave  lower  chord  for  railroad  track,  '69,  194 ;,  '70,. 
348.  The  Chicago  Rock  Island  and  Pacific  Railroad  Company  to  have  right  of 
way  over  same,  provided  they  pay  to  the  United  States  one-half  the  cost  of  con- 
struction and  maintenance  of  the  part  over  the  main  channel,  '70,  248,253.;  it 
being  provided  that  in  no  case  shall  the  expenditures  on  the  part  of  the  United. 
States  exceed  $1,000,000,  '70,  253,266;  project  approved  by  Chief  of  Ordnance.. 
By  order  of  Secretary  of  War  construction  of  bridge  placed  under  control  of 
Engineer  Department,  '69,  44.  Modifications  of  law  or  j^lan  necessary,  '69„194. 
Doubt  as  to  details  of  plan  adopted  by  board  of  commissioners,  '69,  194;  '70^, 
237, 241.  Mi^or  Warren  submits  that  board  estimated  for  single-track,  railroad 
and  narrow  wagon  road,  '69, 194 ;  '70, 237, 241.  Piers  designed  and  built  so  that 
either  double  or  single  track  bridge  can  be  put  on  them,  '69,  195;  *7(U,240«. 
Recommendations  ofChief  of  Ordnance  practically  annulled,  '70,  243. 

Project  of  Mfgor  Warren,  an  iron  bridge  for  single-track  railroad  with  wagon-wa^ 
beneath ;  trusses  to  be  18  feet  apart,  wagon- way  18  feet  wide  and  12  feet  high,, 
with  two  sidewalks  5  feet  wide  and  outside  of  truss,  '69, 195;  '70„244,246,262. 
Dimensions  of  bridge,  '71,  301 ;  '72,  287 ;  '77,  824 ;  '78, 1002.  Location  of  axis 
of  bridge,  '69,  196:  of  draw,  '69,  196, 198;  '70, 229.  Objections  by  Lieutenant- 
Colonel  Rodman,  '69, 196 ;  '70, 229.  Specifications  for  superstructure,  '72,  286, 
293.  Draw-span;  details  of,  '72,  288,293.  Effect  of  combined  railroad  and 
highway  bridge;  railroad  above  highway  most  desirable,  '70,  26L  Test  and 
acceptance  of  bridge,  '72,  291.  Completion  and  transferment  to  Ordnance 
Department,  '73, 53, 415.    History  of,  '70, 237, 241 ;  '73, 416 ;  '78, 992„1002, 1003. 

Secretary  of  UTar. 

Orders  the  construction  of  bridge  to  be  placed  under  control  of  Engineer-  Depaii- 
ment,  '69,  44. 

LL..Y.S.i 

30  EN 
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Appropriations. 

1866 $100, 000, '66,  iii.  37 ;  '68,53. 

1867 200, 000, '67,  36 ;  '68,53;  '69,45. 

1868  (allotment) 156, 000,  '68,  53. 

1869  (aUotment) 133, 650,  '69,  45. 

1870 150,000,  '70,60. 

1871 150,000,  '71,  56. 

1872 50,000,  '72,52. 

1873 50, 000, '73,  53. 

1874 50,000, '74,  i,  60. 

1875 50,000,  '75,  i,  64. 

1876 25,000, '76.  1,83. 

1878 30,000,  '78.96,209. 

1879 6,000, '79,  131,1133. 

Totaltol879 $1,150,650. 

Note. ^100,000  appropriated  for  Bock  River  Rapids  and  Des  Moinee  Rapids,  Mis- 
sissippi River,  Angust  30,  1852. 
Statement  of  appropriations, '  79. 1 133.    Iignrions  effect  of  partial  and  limited  appro- 
priations, '67,  299;  '72,  324;  '73,  434;  '74,  i,  316. 
Commerce. 
Improvement  Justified,  '67,  274,301.    Importance  of,  '73.  434;  '77,  546.    Injniyto 
navigation  by  obstructions,  '67,  290 ;  '75,  i,  465.    Favorable  resnlts  of  voik 
done,  '69.  243;  '73,  431.    Range  lights  proposed,  '73,  431. 
Statistics,  '67.  299. 
Contracts. 
With  C.  G.  Case  &  Co.,  for  monthly  removal  of  at  least  5,000  onbic  yards  of  rock, 
'67.  267, 361 ;  '68.  388.    Question  with,  as  to  rock  removed  below  bottom,  '69, 
247 ;  '71.  290.    Skillful  work  done,  '70.  303.    Contract  completed  September, 
1870.  '71,  290.— With  Waneenen  &  Harroun,  for  removal  of  rock,  '70^  201 
Witn  Harroun,  for  removal  of  rock,  '70,  303.    Death  of.  and  release  of  hein 
from  contract,  '71.  290.— Unfinished  contract  let  to  J.  J.  Dull,  '71,  290.    Energy 
of  contractor,  '72,  332.    Contract  closed  October,  1878,  '73,  431.— With  Dull& 
Williams,  for  excavation  on  Winnebago  Chain  made  August,  1872 :  completed 
May,  1873,  '74,  i,  311.— With  G.  Williams,  for  excavation  of  several  chains  June, 
1873,  '73.  436 ;    completed  October,  1873,  '74,  i,  311.    New  contract  made  August, 
1874 ;  completed  October,  1874,  '75.  i,  462.    Work  can  be  done  cheaper  by  con- 
tract than  hired  labor.  '74,  i,  312.    New  contract  made  August,  1875;  completed 
April,  1676,  '76.  i,  666.    Contract  made  for  hire  to  United  States  of  chisel-boats, 
October,  1876,  '77, 544;— renewed  for  season  of  1877,  '77, 645.— 1879.  With  Whit-         j 
ney  &  Sons,  for  dredging  broken  rock  from  Moline  Chain,  '79, 1132, 1133, 1134.  ! 

Iigunous  effect  of  present  laws  governing  contracts,  '67,  268.    Saving  bv  hired 

labor  over  contract,  '74,  i,  312;  '76,  i,  666;  '77,  544. 
Proposals. 
Abstract  of,  for  1867,  removing  rock,  '67.  360.    Abstract  of,  for  1871,  remoying         j 
rock,  '71,  292.    Abstract  of,  for  1872,  removing  rock,  '73,  436.    Abstract  of,  for         I 
1874-75,  removing  rock,  '75.  i,  463.    Abstract  of,  for  1878-79,  removing  rock,         t 
•79,  1133. 
l>efense. 
Plan  adopted  shall  secure  to  the  naval  vessels  of  the  United  States  safe  and  oonTen- 
ient  navigation,  '67.  274. 
Gni^iiieers. 
Chief  of  Engineers. 
Reports,  '67.  36;  '68^  53;  '69.  45;  '70.  60;  '71.  56;  '72.  51;  '73,  58;  '74,i,59; 
'75,  i,  64;  '76,  i,  83;  '77,  83;  '78^  96;  '79,  131. 
Board  of  Engineers. 
Recommend.  1866,  (1)  that  the  present  steamboat  channel  be  enlarged  by  excaTa- 
tion  to  a  minimum  width  of  200  feet  and  a  navigable  depth  of  4  feet*;  (2)  that' 
the  excavated  material  be  deposited  so  as  to  connue  the  volume  of  water,  as  far 
as  practicable,  to  new  channel ;  (3)  that  coffer-dams  be  used  in  carrying  on  the 
work ;  (4)  that  work  shall  not  be  commenced  until  appropriation  be  ma<1e  to 
.  cover  its  estimated  cost ;  (5)  that  the  improvement  by  locks  and  dams  is  inad- 
missible, '67,  298. 
(Captain  Hains,  James  Worral,  C.  E.,  D.  C.  Jenn^,  C.  E.,  and  W.  F.  Shunk,  C.  E.) 
Recommend,  1871,  an  immediate  appropriation  of  $200,000  to  complete  work.  Plu- 
vious estimates  increased  by  the  existence  of  several  patches  of  rock  not  hitherto 
considered,  '72,  :i20. 
(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  U.  B»  C.  E.,  and  Captain  BnnihAffl-) 
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BOCIL  ISI.AND  RAPIDS^  Ifltesimippi  BiTer-<Ck>ntmaed. 

Eng^ineers— Continued. 
Enginbbrs  in  Chaboe. 
Lieut.  Col.  J.  H,  Wilson,  Thirty-fifth  Infantry,  1866-70.    Reports,  '67,  267,  274, 

286 ;  '68^  388 ;  '69,  214;  '70.  302 ;  '71.  264. 
Col.  J.  N.  Macomb,  1670-77.    Reports,  '71. 259;  '72, 285 ;  '73, 431 ;  '74,  i,  311 ;  '75, 

i  462'  '76  i  666*  '77  541. 
Maj.  P.  ll.  FarquharJ  1877-'—.'   Reports  '78,  708;  '79,  1132. 

Capt.  P.  C.  Hains.    Report,  '67,  287,  358. 
W.  D.  Clark,  '67,  288. 
J.  £.  Abbott,  '67,  288. 

Capt.  C.  J.  Allen.    Reports,  '68,  421 ;  '69,  237 ;  '70,  308. 

E.  P.  Hoffmann.    Survey  of  rapids  in  1867,  '68,  427.    Reports,  '68,  427  ;  '71.  289 ; 
'72, 329; '73, 431 ; '74,  i, 311; '75, 1,464 ; '76,  i, 61)7 J  '77,543;  '78,709;  '79,1133. 
C.  J.  Pauli,  '68,  431 ;  '72,  334 ;  '73,  435. 
J.  P.  Frizell.    Report,  '68,  436. 

C.  H.  Benck,  '72.  332;  '73,  435;  '74,  i,  313;  '75,  i,  467 ;  '76,  i,  674;  '77.  546. 
H.  Lambach,  '72,  332. 
C.  Durham.  '72,  332. 

J.  P.  Wallace,  '72,  334;  '73,  435:  '74,  i,  313;  '75,  i,  467;  '76,  i,  674. 
A.  Stibolt,  '73,  435;  '74,  i,  316;  ^75,  i,  467;  '76,  i,  674;  '77,  .'>46. 
E.  Cramer,  '76,  i,iS74. 

Estimates. 

For  entire  completion  under  existing  project,  1867,  by  removal  of  57,451  cubic  yards 
of  rock,  $813,602,  '67,  37, 267, 296, 298 ;  '68,  288.  Deemed  reUable  by  officer  after 
experience  of  first  year,  '67,  359. 

1869.  To  complete,  |300,000,  '69,  217. 

1871.  To  complete,  $200,000,  '72,  320.    Cause  for  increased  estimates,  '72,  320. 

1873.  To  complete,  $112,000,  '73,  431,  434.  Explanation  of  increased  estimates,  '73, 
434. 

1874.  To  complete,  $80,000,  '74,  i,  311.  Cause  for  increased  estimates,  '74,  i,  316; 
'75,  i,  462.  Small  difference  between  preliminary  and  final  estimates  of  quanti- 
ties on  Lower  Chain.  '67,  37,  267,296:  '76,  i,  668. 

1879.  Por  completion  of  existing  project,  $12,000,  '79,  131, 1133. 
Fiiiancial  Statements* 

'68,  53;  '69,  45;  '70,  60;  '71,  56;  '72,  52;  '73,  53;  '74,  i,  59;  '75,  i,  64;  '76,  i,  83; 
'77,  83;  '78,  96,  709;  '79,  131,  1133. 

I^e^islatioii. 

Required  for  condemnation  of  private  lands  for  public  good,  '67,  269.    Present  laws 
with  reference  to  contracts  operate  against  economy,  '69,  217. 
Operations. 

6aspended  from  1856  to  1866,  '66,  i,  4.  Prior  to  1866  were  confined  to  removal  of 
rock  in  natural  channel,  '67,  292;  '68,  4M.  Operations  were  carried  on  by  con- 
tract from  1866  to  1876,  and  afterwards  by  hired  labor. 

1866-^67.  Removal  of  rock  on  Duck  Creek  Chain  by  chisel-boats ;  construction  of 
coffer-dam  on  reef  below  Duck  Creek,  '67,  37,  359. 

1867-^68.  Continued  operations  on  Duck  Creek  Chain  by  chisel-boats  and  coffer- 
dams, '68,  37,  4.34. 

1868-'69.  Operations  at  Duck  Creek,  Moline,  and  Sycamore  Chains;  coffer-dam  com- 
pleted at  Campbell's  Chain ;  destruction  of  coffer-dams  by  floods  and  collisions, 
'69,  45,214,  215,238,242,244. 

1869-70.  Continued  operations  at  Sycamoro  and  Campbell's  Chains ;  completion  of 
rock  removal  at  Duck  Creek  and  Moline  Chains,  '70,  60,  302, 309. 

1870-^71.  Delay  in  work  from  death  of  contractor ;  removal  of  rock  from  Smith's, 
Sycamore,  Crab  Island,  and  St.  Louis  Chains,  '71,  56,259.  Removal  of  Camp- 
bell's Chain  completed  September,  1871,  '71,  270,  281. 

1871-72.  Work  confined  to  points  presenting  greatest  obstructions;  statement  of 
rock  removed,  '72,  51,282,329,332. 

1872-73.  Completion  of  rock  removal  at  Smith's,  Crab  Island,  and  St.  Louis  Chains ; 
table  showing  total  amount  of  rock  removed  from  1867  to  1873,  '73,  52, 431,435. 

1873-'74.  Limited  operations  from  lack  of  appropriations ;  about  7, 200  cubic  yards 
yet  to  be  removed  to  complete  improvement ;  removal  of  rock  from  east  draw- 
channel;  Rock  Island  bridge,  '74,  i,  59,  311,  315. 

1^4-75.  Limited  operatioBS  from  lack  of  appropriations ;  2,630  cubic  yards  of  rock 
removed  from  Lower  Chain,  '75,  i,  64,462,465;  '76,  i,  666. 

187&>76.  Completion  of  rock  removal  on  Lower  Chain;  removal  of  rock  on  St. 
Louis  Chain  by  hired  labor;  table  showing  rock  removed  (84,358  cubic  yards) 
from  1867  to  1875,  '76,  i,  8!),  666, 669, 673. 
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BOCK  ISLAND  RAPIBS,  HlMiSAlppi 

Operations— ContiuQed. 

1876-77.  Continuation  of  rock  remoTal  by  hired  labor;  progreBS  on  Moline  Chain; 
cost  by  hired  labor  and  contract  compared,  '77,  SS,  542, 544. 

1877-'78.  Continuation  of  rock  removal  by  hired  labor ;  reeolta  fh>m  hired  labor  and 
contract  compared,  '78,  96, 708, 709. 

lt^S-^79,  Continuation  of  operations  (except  dredging)  by  hired  labor ;  near  comple- 
tion of  the  work ;  cost  by  hired  labor  compart  with  contract ;  details  of  <kiliing 
and  blasting,  '79,  131,  1132,1135. 
Physical  Ciiaracteristics* 

FuU  of  rapids,  '67,  267 :  '68^  421, 433 ;  '69,  241.    Current  obseryations,  '68,  433;  '69, 
241 ;  '70,  310.    Bed  of  rapids;  character  of,  '67,  288:  '69,  241,  242;  *70^  311. 
Ice ;  action  of,  '67,  358.    Contour  of  bottom,  '69,  241.    J?ecnliar  character  of  the 
bottom  on  Campbell's  Chain,  '70,  311. 
Plans. 

For  improvement  by  dams  across  river,  with  locks  for  steamboats  and  chntes  for 
raits :  inadequacy  of,  '67,  292.  For  independent  lateral  canal,  not  deemed  de- 
sirable, '67,  293.  For  improving  natural  bed  of  river  to  give  channel  200  feet 
wide  and  4  fe^t  deep  (see  Projects),  '67,  293.  Positive  requirements  of  any 
plan,  '67,  293. 
Projects. 

Previous  project  suspended  from  1856  to  1866,  '66,  i,  4 ;  seems  to  have  been  improve- 
ment of  natural  channel  by  removal  of  rock  by  chisel-b^ats,  '67,  292;  '68^  434. 

By  MaJ.  J.  H.  Wilson,  1866,  for  improvement  of  natural  channel  by  excavation  of 
rook  to  a  depth  of  4  feet  and  a  width  of  200  feet,  aided  by  diversion  into  chsn- 
nel  of  as  large  a  volume  of  water  as  is  practicable ;  rock  to  be  removed  by 
chisel-boats  and  dredging,  also  by  excavation  within  coffer-dams,  '67,  36, 9Ti, 
287.  293,  295,  298,  299;  '68,  388 ;  requiring  the  removal  of  57,451  cubic  yaids  of 
rock,  '67,  298 ;  '68^  388.  Approved  by  Board  of  Engineers  and  recommended 
December  19,  1868  (see  Boards  of  Engineers),  '67,  299.  Excavation  to  be  made 
so  as  to  preserve  the  existing  regimen  of  river,  side  slopes  1  upon  2,  '69,  239. 
Change  in  line  of  proposed  channel  on  Smith's  Chain,  '72,  329.  Advisability 
of  doinff  work  by  hired  labor  discussed,  '74,  i,  312,  313.  Change  of  project  on 
lower  chain  from  a  cut  to  improvement  of  natural  channel,  '74,  i,  315.  Success 
of  doing  work  by  hired  labor  in  1875-76,  '76^  i,  667. 
Sarveys. 

Instructions  as  to  character  of,  '67,  274.  Extent  of,  '67,  288.  Results  of,  '67,  289, 
358.  Previous  of  Major  Warren,  used  in  part,  '67,  288.  Novel  method  of  tak- 
ing soundings.  '68,  428 ;  '69,  251 ;  '75,  i,  466.  Sounding  machine  of  £.  F.  Hoff- 
mann, '68,  428;  '69, 251;  '75,  i,  466.  Results  developed  by,  '69,  241 ;  '72,  282, 
334;  '75,  i,  466.  Resurvey  of  rapids  made,  '71,  270;  '72,  282.  334;  '75,  i,  466. 
Develop  further  patches  of  rock  to  be  removed,  '72,  282,  334.  Method  of  in- 
specting work  done,  *76,  i,  669;  '77,  543. 

Maps. 
List  of,  '69,  250;  '70,  312;  '71,  291;  '73,  434. 
Of  Lower  Chain,  '75,  i,  466;  '76,  i,  668;  '77,  544. 

tli.  Y.  &] 


ROCIULAND  HARBOR,  ME.— (See  Owl's  Hbad  Harbob.) 


ROCK  RIVER,  UriS.  AND  IL£..-SnRyEY  of. 

Docnmeiitft*    (Not  published  in  reports. ) 

H.  Doc.  15,  40th  Cong.,  Ist  Sess.    Report  of  survey,  '67,  17. 
Engineers. 
Chief  of  ^xginebrs. 

Reports,  '66,  iii,  35;  '67,  17,  37. 
Engineer  in  Charge. 
Lieut.  Col.  J.  H.  Wilson,  Thirty-fifth  Infantry,  1866-'67.    Report,  '67, 272. 

James  Worral  nud  W.  F.  Shunk,  1866,  '67,  272. 
Estimates.    (See  L'lans.) 
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BOCK  BITBR,  ITIS.  AND  IIX.— Continued. 

Plans. 

By  Lient.  Col.  J.  H.  Wilson,  (1)  for  the  construction  oi  22  dams  and  locks  along 
Bock  Biver,  and  an  independent  canal  with  locks  for  the  remaining  distance, 
canU  B3  feet  wide  in  deep  cutting  and  9ti  feet  wide  in  shallow  cuttinff,  7  feet 
deep,  at  an  estimated  cost  of  $14,738,730;  (2)  for  a  smaller  canal  and  slack- 
water  navigation,  giving  a  depth  of  5  feet,  ai  an  estimated  cost  of  $5,252,013, 
'67,  272. 
Siunrey. 

1866.  By  James  Worral,  under  the  direction  of  Lient.  Col.  J.  H.  Wilson.    Report, 
•67,272. 


BOCKT  RITEB  HABBOB*  OHIO.— Improvement  of. 

Appropriatloiis. 

1872 $10,000, '72,  46. 

1874 10,000, '74,  1,60;  »75,  i,  301. 

1875 15,000,  '75,  i,  165. 

Statement  of  appropriations,  '75,  i,  301.    Recommendations  concerning  further  ap- 
propriations, '72,  235;  '73,  345;  '74,  i,  221;  '76.  ii,  345. 

Commerce. 

Unimportance  of  commerce.  '72,  235 ;  '74,  i,  221 ;  *75,  i,  301 ;  '76^  ii,  557.    Require- 
ments  of  commerce  discussed,  '73,  346;  '74,  i,  221;  '76,  ii,  557. 
Contracts. 
1872.  Hemenway  Sl  Garfield,  materials  and  labor,  '73, 345;  contract  estende<],  '73, 
345. — 1874.  James  Caldwell,  materials  and  labor,  '75,  i,  302.    Cartwri^ht,  Mc- 
Curdy  &  Co.,  iron,  '75,  i,  302. — 1875.  James  Caldwell,  dredging,  materials,  and 
labor,  '75,  i,  302;  '76,  ii,  558.    William H.  McCurdy,  iron,  '75,  i,  302;  '76^  ii,  558. 
Abstracts  of  contracts,  '73,  347;  '74,  i,  221;  '75,  i,  302;  '76,  ii,  556. 
Abstracts  of  bids,  '73,  346. 
lEvLgineem. 
Chief  of  Enoinebbs. 
Reports,  '70,  32,  60;  '71,  48;  '72,  45;  '73,  45;  '74,  i,  50;  '75,  1,  65,  165;  '76,  i, 
108. 
Enoinerrs  in  Charge. 

MaJ.  W.  BdcFarland,  survey,  1870,  '70,  50.    Report,  '71,  211-213. 
M^i.  G.  L.  Gillespie,  1872.    Report,  '72,  2S5. 
Miy.  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  345 ;  '74,  i,  221. 
Lieut.  Col  C.  E.  Blunt,  1874-76,  '74,  i,  215.    Reports,  '75,  i,  301 ;  '76,  ii,  557. 
Assistants. 

Irwin  Camp,  '71,  211. 
David  Enwright,  '71,  211. 

Capt.  M.  B.  Adams,  in  immediate  charge  of  operations,  '75,  i,  292. 
Estimates. 
By  Major  McFarland,  1871,  for  pier  extension  and  dredging,  without  blasting, 

193,347.30;  with  blasting,  $212,226.60,  '71,  213. 
By  M^jor  Harwood,  1873,  for  entire  and  permanent-  completion,  $250,000,  '73,  345. 
1874.  1240,000,  '74,  i,  221. 

Fiminciiil  Statements. 

•72,  235;  '73,  347;  '74,  i,  221;  '75,  i,  302;  '76,  ii,  558. 
Operations. 

1871-72.  At  close  of  the  working  season  cribs  were  ready  to  sink  for  a  pier  on  the 
east  side  of  the  channel,  '73,  345. 

187$^-73.  360  feet  of  pier  completed,  *74,  i,  221. 

1873-74.  288  feet  added  to  the  pier,  '75,  i,  301. 

1874-75.  180  feet  of  pier  built,  making  it  now  828  feet  in  length ;  31,820  cubic  yards 
were  removed  from  the  channel  by  dredging,  '76,  ii,  557. 
Pliysical  Characteristics. 

Description  of,  '71,  211 ;  '72,  235. 
Private  and  Corporate  UTork. 

A  small  amount  of  dredging,  '71,  212. 
Projects. 

By  Major  McFarland,  1871,  for  500  feet  of  pier  extension,  ilredging,  and  blasting  if 
required,  '71,  212. 

By  Mfgor  Giliespie.  1872,  to  expend  the  appropriation  by  building  a  pier  on  east  side 
of  channel  ana  pile- work,  '72,  235. 

By  Lieutenant-Colonel  Blunt,  1875,  for  further  pier  extension,  deepening  the  chan- 
nel by  dredging,  '75,  i,  301. 
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Sarvejr. 

Survey  and  exiuuinatioQ  ordered  by  act  of  July  11,  1870,  '70,  32;  aaaigned  toHaJ. 
W.  McFarland,  '70,  50.    Report,  '71,  211. 


ROOUE  RIVER,  OREO.— Examination  of. 

Commerce. 

y  0  commerce  i<i  be  benefited,  '79, 1858, 1860-1863.    Dangerons  character  of  adjacent 
coast,  '79,  lb58. 
Enipineers. 
Chief  of  Engineers. 

Reports,  '78,  139;  '79,  183. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson.    Report,  '79.  1823. 
Maj.  G.  L.  Gillespie.    Report,  '79, 1856. 
1A.SSISTANT 
P.  G.  Eaatwick.    Report,  '79.  1858. 
Phrsical  Characteristics. 
Description,  '79.  1823, 1824, 1857-1853.    High  freshets,  '79, 1861, 1862.    Diacharge  of 
river,  '79,  1862.    Mineral  deposit,  '79,  1861. 
Plan. 
By  P.  G.  Eastwick,  1879,  for  removal  of  rock  and  gravel  from  rapids  and  ahoals  and 
bailding  900  linear  feet  of  wing-dam ;  estimated  cost,  §18,600.    M^jor  Gillespie 
does  not  recommend  the  improvement,  '79,  1863. 
Surveys. 

1878.  By  M%jor  Wilson,  examination  between  month  and  Scottsbnrg,  '78,  139. 

1879.  By  P.  G.  Eastwick,  preliminary  examination,  '79,  183, 1856. 


RONDOUT  HARBOR,  Hudson  River,  IV.  T.— Improvement  of. 

A  ppropriatious. 

1872 $10,000, '72.  80,806;  '73.85. 

1873 20,000,  '73.  85. 

1875  (allotment) 1 ,  000,  '76,  i,  56, 250 ;  '77,  251. 

1876 30,000,  '76^  i,  56,250;  '77.251. 

1878 30,000,  '78,56,418. 

Totaltol879 $91,000, '79,  374. 

Statement  of  appropriations,  '79.  374.    Imi>ortance  of  making  appropriAtioDS  to 
complete  the  work,  '75,  ii,  223. 
Commerce. 
To  the  amount  of  $70,000,000. or  $80,000,000,  estimated  to  be  benefited  by  this  im- 

provement,  '69,  394. 
Statistics,  '69.  394  ;  '77,  251;  '78.  417;  '79.  374. 
Contracts. 
1872.  Gage  &  Powley,  pile-dike,  at  $9  89  per  linear  foot,  '73,  940, 941.— 1873.  James 
D.  Leary,  pile-dike,  at  $10.29  per  linear  foot,  '74.  i,  167, 168.-1877.  H.  V.  Sloat 
&  Bro.,  pile-dike,  at  $5.97  per  linear  foot,  '77.  252.    Thomas  Sturgeon,  sr.,  pile- 
dike,  at  $4.79  per  linear  foot,  '78,  418.-1878.  J.  L.  Powley,  pile-dike,  at  $4.19 
per  linear  foot,  '79,  375. 
Abstract*  of  bids,  '73,  940;  '74,  ii,  168;  '77,  252;  '78^  418;  '79.  375. 
Engineers. 
Chief  of  Engineers. 
Reports,  '69,  56,486;  '71,  a3;  '72,  80;  '73.  85;  '74,  i,  96;  '75,  i,  102;  '76,  i,  56; 
'77.51;  '78,56;  '79,60. 

Lieut.  Col.  John  Newt-on,  1869-'—,  '69,  56.    Reports,  '69, 393 ;  '72. 806 (on  survey), 

810;  '73,  940;  '74,  ii,  167;  '75.  ii,  222;  '76,  i,  250;  '78.  417;  '79,  374.. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  223.    Report,  '77,  251. 
Assistants. 
Julius  H.  Striedinger,  '72,  812. 
F.  von  Eglofstein,  '72,  812. 
Estimates.    (See  Projects.) 


RIVERS  AND  HARBORS.  471 

BONDOUT  HABBOB,  Hanson  Biver.  H.  T.— Contiiiaed. 

Financial  Statements. 

'73,85;  '74,1,96,11,168;  '75,1,103,11,223;  '76^1,56,250;  '77,51,251;  '78^66,418; 

'79,  61, 375. 
Operations. 
ld72-73.  Completion  of  570  linear  feet  of  the  north  pile-dike,  '73,  85,941. 
1873-74.  Extension  of  north  pllo^ke  1^282  feet  and  a  crib  pier-head  100  feet  bj  20 

feet  at  bottom  and  16  feet  at  top  bmlt ;  dike  repaired,  '74, 1, 96,  ii,  167, 168. 
1874-75.  25  spring  pUe-fenden  placed  along  the  north  dike,  '75,  ii,  222. 
1875-'76.  Pile-dike  and  crib  repaired,  '76^  1,  56,250. 
1876-77.  Repairs  to  north  dike,  '77,  51,251. 
1877-78.  Completion  of  branch  dike  883  feet ;  completion  of  pile-dike  on  south  side 

of  channel  893^  feet';  repairs  and  spring  and  fender  piles  driven,  '78^  56,417. 
1878-79.  Extension  of  south  dike  1,800  feet ;  repairs  and  dredging ;  channel  12^  feet 

deep.  '79,  61, 374. 
Pliysieal  Characteristics. 

Described,  '69,  393;  '72,  810,811. 
Private  and  Corporate  UTorlc. 

Channel  14  feet  deep  dredged  by  Rondoat  Steamboat  Company  in  1870,  '72,  811. 
Projects. 
By  Lieutenant-Colonel  Newton,  1869,  for  dikes  and  probable  dredging  for  a  depth 

of  13  feet  to  14  feet  at  mean  low-water;  estimated  cost,  $132,665.56,  '69,  56, 3^. 
By  Lieutenant-Colonel  Newton,  1871,  after  survey,  for  parallel  dikes,  branch  dike, 

and  dredging  to  14  feet  in  depth;  estimated  cost,  $172,500,  '72,  811,812;  '79, 

374. 

SnrFey. 

1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  F.  yon  Eglofstein.    Report, 
'72,  810. 


BOVSE'S  POINT  HABBOB,  N.  T.— Survbt  of. 

Commerce. 

Statistics,  '73,  407 ;  '76^  i,  261. 

Chief  of  Engineers. 

Reports,  '72,  80;  '73,  50;  '76^  1,  57. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton.    Reports,  '73,  403;  '76,  i,  260. 

David  White.    Reporte,  '73,  403, 407 ;  '76,  i,  260. 
Physical  Characteristics. 

Described,  '73,  404. 
Plans. 

By  David  White,  187SL  for  dredging  Ronse  Point  Reef  and  2  breakwaters  1,200  feet 

and  1,400  feet  in  length  between  Windmill  and  Stony  Points;   estimated  cost, 

t216, 398,  '73,  404, 405. 
By  Lientenant-Colonel  Newton,  1873,  for  2  breakwaters  1,900  feet  long  and  1,400 

feet  long;  estimated  cost,  $336,001.25,  '73,  403. 
Snnreys. 
1873, 1876.  Under  direction  of  Lieatenant-Colonel  Newton,  by  David  White.   Reports, 

'73,  403;  '76,  i,  260. 


ROT  All's  RITER,  ISfi.— Improvement  or. 
Approvriatioiis. 

1871 $10,000,  '71.  90. 

1872 10,000,  '72,  89. 

Commerce. 

Justification  of  improvement,  '73,  850;  '73,  1066. 
Statistics,  '71,  849,850. 

Contracts. 

1871.  With  W.  R.  Stockbridge,  for  dredging  2,945  cubic  yards,  at  49^  cents  per  cnbi, 
yard,  '71,  847.  Contract  abandoned,  '72,  89,9:^3.-1872.  With  A.  R.  Wright, 
for  dredging  13,782  cubic  yards,  at  49  cents  per  cubic  yard,  '72,  933;  '73,  1066 

Abstract  of  bids,  '71,  847. 

Abstract  of  contracts,  '71, 847. 
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BOTAI.*S  RITEB,  nC.-Continiied. 

Chief  of  Engineers. 

Reports,  '70,  31,83;  '71,  90;  '72,  89;  '73,  98. 
Engineer  in  Charge. 
Lieut.  Col  George  Thorn,  1870-^3.    Reports,  '71,  846;  '72,  933;  '73, 1066. 
Financial  Statements. 

•71,  90, 847  ;  '72,  89, 933 ;  '73,  98, 1066, 1066. 
Operations. 

lr>71-'7-2.  8,963  cubic  yards  dredged,  '72,  983. 

1872-^3.  7,764  cubic  yards  dredged ;  channel  100  feet  wide,  4^  feet  deep  at  mean 
low- water ;  3,640  tons  rock  remoyed,  '73,  1066. 
Piiysical  Ciiaracteristics. 
Bocks  and  bars  in  the  chimnel ;  character  of  currents,  '71,  90, 646,  et  9eq, 

Project. 

By  Lieutenant-Colonel  Thorn,  for  rook  excavation  and  dredging,  at  an  estimated 
cost  of  135,000,  '71,  846, 848. 

Survey. 

1870.  tinder  the  direction  of  Lieutenant-Colonel  Thorn.    Report,  '71,  847. 


SABimi:  I.AKE  TO  GAIiTESTON  BAT,  CAHTAL.— (See  QALVEStov 

Bay  to  Sabinb  Lake,  etc.) 


SABINE  PASS,  TEX.—Improvement  of. 
Appropriations. 

1852  (survey) $5,000.    Act  of  August  30. 

1872  (allotment  for  survey  ) 2,  UOO,  '  73,  ^. 

1875 20,000,  '76,  i,  77,589. 

1876 38.000, '76.  i,  77,592;  '77,468. 

1878 30,000,  '78,83. 

1879 25,000,  '79,  108. 

Total  to  1879 $120,000. 

Appropriation  of  1876  to  be  applied  to  the  improvement  of  Sabine  Pass  Bay  and 
River,  Blue  Buck  Point  Bar,  and  Neches  River,  '76,  i,  592;  applied  to  Sabino 
Pass  alone,  '76,  i,  592 ;  '77,  468. 
Commerce. 
Justification  of  improvement,  '75,  i,  948. 
Statistics,  '73,  685. 
Contract. 
1875.  With  Curtis,  Fobes  &  Co.,  for  dredging,  at  12i  cents  per  cubic  yard,  '76^  i,  591. 

Annulled,  '77,75,468. 
Abstract  of  bids,  '76,  i,  590. 
Engineers. 
Chief  of  Engineers. 

Reports,  '72,  62;  '73,  66;  '75,  i,  80;  '76^  i,  77;  '77,  75;  '78^  83;  '79,  108. 
Engineers  in  Charge. 
Lieut.  Henry  L.  Smith,  1853.    Report,  '75,  i,  945. 

Capt.  C.  W.  Howell,  1875^-'—,  '73,  66.    Reports,  '73,  6d4 ;  '75,  i,  944 ;  '76^  i,  589 ; 
'77,  468;  '78,  609;  '79,  902. 
Assistant. 
Lieut.  H.  M.  Adams,  1872-73.    Report,  '73,  684. 
Estimates.    (See  also  Projects.) 

By  Lieutenant  Smith,  1853,  for  dredging,  etc.,  $7,000,  '75,  i,  945. 
Financial  Statements. 

'73.  685;  '76,  i,  77, 592;  '77,  75,469;  '78,  83,610;  '79,  108,904. 
Operations. 
1875-76.  23,294  cubic  yards  dredged,  '76.  i,  77, 591. 
1876-'77.  10,450  cubic  yards  dredged,  '77,  468. 
1877-78.  Dredging  by  United  States  dredge  Essayous,  '78^  609. 
187&-'79.  Dredging  by  United  States  dredge  Essayous ;  also  repairs,  '79,  903. 
Physical  Characteristics. 

General,  '73,  684;  '75.  i,  945-^47. 
Plan. 
By  Lieutenant  Smith,  1853,  for  dredging  a  9-foot  channel,  '75,  i,  945. 
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SABINE  PASS,  TEJL^-Continaed. 

Projects* 

By  Capt.  C.  W.  Howell,  for  dredging  a  channel  abont  2^  miles  in  length,  150  feet 
wide,  and  12  feet  deep,  at  an  estimated  cost  of  $105,0*26,  '75,  i,  947  ;~for  dredg- 
ing a  channel  4^  miles  long,  150  feet  wide,  and  20  feet  deep,  at  an  estimated 
cost  of  SQ90,317,  '75,  i,  947;  '77,  75  j  '78,  609. 
SurFeys. 
1853.  By  Lient.  Henry  L.  Smith.    Beport,  '75,  i,  945. 
1872.  By  Lieut.  H.  M.  Adams.    Beport,  '73,  684. 
1875.  Under  the  direction  of  Capt.  C.  W.  Howell.    Beport,  '75,  i,  945. 

•  r      ,  ,  [L.J.O.] 


SABIBfB  BITER,  TEX.— Improvement  of. 

Appropriations. 

1872  (allotment  for  survey) $2,700,  '73,  684. 

1878 10,000,  '78,84. 

1879 6,000,  '79,  lOa 

Commerce. 

Justification  of  improvement,  '71,  540,543;  '73,  680. 
Statistics,  '71, 543;  '73,  683. 
Contracts* 
1878.  With  Brott  &  Norris,  for  dredging,  at  17  cents  per  cubic  yard ;  annulled,  '79, 
904.— 1879.  With  S.  N.  Kimball,  for  dredging,  at  22^  cents  per  cubic  yard,  '79, 
904. 
Abstracts  of  bids,  '79,  906,908. 
Abstracts  of  contracts,  '79,  907,909. 
Engrineers* 
Chief  of  Engineers. 

Reports,  '70,  32,62;  '71,  67;  '72,  62;  •73»  66;  '78^  84;  '79,  108. 
Engineer  in  Charge. 

Capt.  C.  W.  HoweU,  1870-^—.    Beports,  '71,  546 ;  '73,  680 ;  '78,  610 ;  '79,  904. 
Assistants 

Gustavo  Dyes,  1871,  '71,  540.    Beport,  '71,  542. 
F.  P.  Leavenworth.  1872-73,  '73,  680.    Beport,  '73,  681. 
EsUntates.    (See  also  Projects.) 
By  Captain  Howell,  for  the  purchase  of  a  dredge-boat  in  connection  with  Trinity 

Biver,  $42,600,  '71,  541 ;  '78,  611. 
By  Gustavo  Dyes,  for  converging  jetties,  $1,800 ;  for  shell  embankments  and  piling, 
$10,252.40,  '71,  543. 
Financial  Statements* 

•73,  684;  '78,  84,611;  '79,  109,905. 
Iiegislation. 
1856.  $51,455  appropriated  by  legislature  of  Texas  for  the  improvement  of  the  river, 
•73,  683. 
Pliysical  Cbaracteristics. 

General  description,  '71,  540,542;  '73,  682,683. 
Plans. 
By  Captain  Howell,  for  the  purchase  of  a  dredge  to  operate  both  at  Trinity  and  8abine 

Bivers,  '71.  541. 
By  Gustavo  Dyes,  (1)  for  construction  of  converging  jetties  to  concentrate  the  dis- 
charge of  the  water ;  (2)  for  shell  embankment  and  piling  to  close  the  cut-off 
and  the  West  Pass,  '71,  543. 
Private,  State,  and  Corporate  UTorlK. 
1853.  Company  formed  for  the  improvement  of  the  navigation  of  the  river,  '73, 683. 
1856.  $51,455  appropriated  by  the  legislature  of  Texas  for  the  improvement  of  the 
river,  '73,  683. 
Project* 
By  Capt.  C.  W.  Howell,  for  dredging  a  channel  across  the  bar  at  the  month  of  the 
river  to  a  depth  of  5  feet  and  for  the  removal  of  snags,  etc.,  at  an  estimated  cost 
of,  originally,  $31,033;  subsequently  increased  to  $56,000,  '73,  681 ;  '79,  904, 905. 
Sunreys. 
1871.  By  Gustavo  Dyes.    Beport,  '71,  542. 
1872-73.  By  F.  P.  Leavenworth.    Beport,  '73,  681. 

[L.  J.  O.] 
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SACO  RIT£R,  ME*— BfiBAKWATSB  at. 

Appropriatloiis. 

1824 '15,000,  '66,  iii,  28. 

1827 7,000,  'Se,  iii,  28. 

1866 40, 000, '66,  iii,  18,  28. 

1867 40, 000, '67.  48. 

1868  (allotment) 20, 000,  '69,  444. 

1869  (aUotment) 1 22, 275,  '69,  22. 

1870 10,000,  '70,79. 

1871 15,000,  '71,91. 

1872 15,000,  '72,91. 


Total  to  1879 $174, 275 ;  or,  leaying  out  the  above  $5,000,  $169^5. 

Lists  of  appropriations,  '69,  444;  '72,  936;  '73,  1074;  '74,  u,  907. 

Commerce. 

Benefit  of  improvemant,  '66,  iii,  18,  iv^  195;  '67,  479;  '68,  840;  '69,  446;  '70^  ^i 
'72,  937.    Obstructions  to  navigation,  '66,  iii,  18,  iv,  191. 

Statistics,  '66,  iv,  195;  '67,  479;  %8,  840;  '69,446;  '70,497;  '72,  937;  '73*1076, 
•74,  ii,  308. 

Contracts. 


Year. 


1867 
1867 
1867 
1868 
1860 
1870 
1871 
1872 


ContzBcton. 


J*.  H.  St  J.  W.  Deerlng 

James  Andrews 

James  M.  Andrews 

fieuben  WUey  

Isaac  Hamilton 

H.  Hamilton  &  L  Andrews. 

Gooch  &  Haines 

Charles  H.  Bragdon 


Contract  for— 


Stone  for  breakwater  . . 
BemoTing  sunken  rook 

do.r. 

do 

Stooe  for  breakwater . . 

do 

do 

do 


>67,47S. 


'0B,S89. 
>69,444. 
'70,40flL 
'71,852. 
'Tl.SSS. 
TSi  1675^  UK76w 


Abstracts  of  bids,  '67,  480 ;  '68,  841 ;  '69,  446 ;  '70,  498 ;  '71,  853,  864 ;  '73, 1076. 
Abstracts  of  contracts,  '67,  480;  '68,  841 ;  '69,  446;  '70,  498;  '71,  864;  '73, 1077. 
Engineers. 
Chief  or  EKGnnssRs. 
Approves  plan  of  officer  in  charge,  '67,  480.    Reports,  '66,  ii,  40,  iii,  18,  26;  '67, 
48;  '68,  71;  '69,  61;  '70,  79;  '71,  91;  '72,  90;  '73,  99;  '74,  i,  109. 
BOABD  OF  Engineers. 
Conyened  at  Saco,  Mo.,  Jnne  Id,  1867 ;  recommended  the  adoption  of  Mi^or  Alex- 
ander's plan  (see  Projects),  '67,  48.    Rejiort,  '67,  483. 
(Colonel  fiacbe,  Lientenant-Colonel  Thorn,  and  M%|or  Caaey.) 
Enoineebs  m  Charge. 
Major  Barnard,  ia53,  '66^  iii,  18. 

M^j.  B.  S.  Alexander,  1866,  '66,  ii,  41.    Report,  '66,  ir,  188L 
Lieut.  Col.  George  Thorn,  1866-'—,  '66»  iii,  18.    Report*,  '66,  It,  191;  '67,  478; 
'68,  339;  '69,  443;  '70,  496,  505;  '71,  852;  '72,  936;  '73,  1074;  '74,  ii,  307. 
AssisTAirrs. 
F.  F.  Nes,  U.  S.  C.  8.,  1868,  '68^  840. 
George  Davidson,  1866,  '66,  iv,  190. 
Estimates.    (See  Projects. ) 
Financial  Statements. 
'66,  iii,  19;  '67,  48;  '68,  71,  840;  '69,  445;  '70;  79,  497;  '71,91,  ^2:  '72,  91,  936; 
•73,  100,  1075;  '74,  i,  109,  ii,  308. 
Operations. 


Year. 


1836 

1867- '68 
1868- >69 
1869-70 
1870- '71 
1871-72 
1872-73 
187»-74 


I 


3| 


m 


L.fL 


2,660 

1.460 

200 


O.vds, 


4,000 


^^PTtwV't- 


12  piers  ooostrncted 

One  sunken  rock  removed 

do 

do 

Breakwater  enlareed 

do 

do 

3  river  piers  built  and  repaired 


'66,ili,18,ir,UL 
'68,71,88a. 
*€9, 61,  444. 
'70,79,48& 
'71,882. 
'72,80,061 
»73, 1078. 
'74,il,308. 


*lifot  mentioned  in  appropriation  acta. 


t CaUed  $22,600,  '69, 444. 
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9A€0  BITER9  ISi:.— CotLtina€d« 

Ope  rations— Continned. 
Total  weight  of  stone  used  given  as  76,774^^  tons,  '72,  936:  as  81,lS5iti8  tons, 
•73»  1&76;  '74,11,307. 
Physical  Characteristics. 

General,  of  river  and  mouthi  '66,  iv,  188, 191. 
Projects. 

For  the  constrnction,  1830,  of  piers  in  the  river  and  ontside  at  its  entrance,  the  two 
outside  piers  evidently  intended  for  breakwaters,  '66,  iv,  Idl. 

By  George  Davidson,  for  the  constrnction  of  two  stone  piers,  eondncting  the  river 
to  the  sea  in  a  northeast  direction,  at  an  estimated  eost  of  |40,000.  Utility  of 
this  plan  discussed  by  M^jor  Alexander,  '66,  iv,  190,  191. 

By  Major  Alexander,  for  the  construction  of  a  breakwater  between  the  two  outside 
piers  2,915  feet  in  length,  12  feet  above  low-water,  outer  edge  of  cut  granite, 
rear  wall  of  rubble  stone,  to  cost  (estimated)  9192,000,  '66,  iii,  18,  iv,  189,  191. 

By  Lieutenant-Colonel  Thorn,  for  repairing  and  rebuilding  the  inside  piers  in  addi- 
tion to  M%jor  Alexander's  project  for  a  breakwater,  increasing  tne  estimated 
cost  to  $211,701.05,  '66,  iv,  194; — approved,  '67,  481; — further  increased  to 
^0,000,  '67,  479;  to  $320,000,  '68,  840.  For  the  improvement  of  the  channel 
below  the  wharves  at  Saco  and  Biddeford,  Me.,  by  means  of  machinery  hired 
by  the  day,  at  an  estimated  cost  of  $2,500,  '71,  853;  '72,  936. 

Smnreys. 

1868.  By  F.  F.  Nes,  U.  8.  C.  S.,  hydrographic  survey,  '68,  840. 
1869*  Under  the  direction  of  Lieutenant-Colonel  Thom,  of  the  channel,  '70,  496. 
1872.  Under  the  direction  of  Lieucenimt-Colonel  Thom,  of  the  mouth  and  vicinity, 
•73,  1075. 

[L.  J.  O.] 


SACRAMENTO  RITER  TAI.I.ET,  CAI..— Irrioatiok  of.— (See  Joa- 
quin, TULABE,  ETC.) 


SACRAMENTO  AND  FEATHER  RITERS,  CAI..— Improvement  of. 
Appropriations. 

1875 $15,000, '75,  i,  123. 

1878 15,000,  '78^  136. 

1879 20.000, '79,  215,1749,1756. 

Commerce*  « 

River  depth  sufficient  for  the  present  demands  of  commerce,  '71,  917.  Rapid  in- 
crease of  commerce,  '75,  ii,  997;  '76,  ii,  619.    Principal  traffic,  '77,  993. 

Statistics,  '78,  1298,1299;  '79, 1756. 
Contracts. 

1875.  Albert  Foster,  for  the  removal  of  snags  in  the  Sacramento  River,  '75,  i,  123, 
ii,697;  '76,  ii,  618. — 1879.  Albert  Foster,  for  the- removal  of  snags  in  the  Sacra- 
mento River,  *79,  1750,  1757. — 1879.  J.  K.  Rideout,  for  the  removal  of  snags  in 
the  Feather  River,  '79,  1750. 

Abstracts  of  bids,  '75,  ii,697 ;  '79,  1756. 

Abstract  of  contracts,  '79,  1757. 

Chief  of  Engineers. 

Reports,  '70,  31,  84;  '71,  97;  '75,  i,  123;  '76,  i,  114;  •77. 121;  '78, 135;  '79,  178. 
Engineers  in  Charge. 

Mai.  R.  8.  WiUiamson,  1870.    Report,  '71,  914. 

Maj.  G.  H.  Mendeli,  1875-^—.    Reports,  '75,  ii,  696 ;  '76,  ii,  619 ;  '77, 992 ;  »78»  1294 ; 
'79,  1749. 
Assistants. 
Lieut.  W.  H.  Heuer.    Report,  '71,  915.  ^ 

L.  J.  Le  Conte.    Reports,  '75,  ii,  700 ;  '79,  1757. 
Lieut.  A.  H.  Payson.    Report,  '77,  994, 
Mr.  Bradford,  '79,  1752. 
Estimates. 
By  Lieut.  W.H.  Heuer,  for  construction  of  wing-dams  and  repairs,  $7,385,  '71,  917. 
By  L.  J.  Le  Conte,  for  removal  of  snags,  construction  of  wing-dams,  and  dredging 
Sacramento  River  between  Tehama  and  Colusa,  $51,985,  '75,  ii,  704.    For  the 
construction  of  wing-dams  and  removal  of  snags  in  the  Feather  River  between 
Mai^sviile  and  Fremont,  $15,785,  '75,  ii,706. 
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SACRAMEHTTO  AIVD  FEATHER  BITERS,  CAI«.-Contmaed. 

Estllliates — Continaed. 
By  Mt^or  Mendell,  amount  required  annually  for  maintaining  Sacramento  RiTer^ 

$10,000,  '77,  992. 
By  Lieut.  A.  H.  Payson,  for  the  removal  of  obstructions  in  Georgiana  Slongli,  $15,000, 

•77,  995. 
By  Mi^or  MendelL  for  a  bank  of  brush  and  stone  at  Heacock's  Bhoal,  and  wing-dam 

at  Ironhouse  Shoal,  $25,000,  '79,  1754. 

Financial  Statements. 

'75,  i,  123,  ii,  697  ;  '76.  i,  114,  ii,  620;  '77,  121,994;  '78»  136,1299;  '79,  179,1756. 

Operations. 

Saeramemto  Jiiver, 

1875-76.  180  snags  removed,  '76,  i,  114. 
1876-77.  No  operations,  '77,  992. 
1877-78.  No  operations,  '78^  1294. 
1878-79.  154  snags  removed,  '79,  1752. 

Feather  Biver. 

1875-76.  24  snags  removed,  1,820  linear  feet  wing-dams  built,  '76^  1, 114. 
1876-77.  No  operations,  '77,  992. 
1877-78.  No  operations,  '78^  1294. 
1878-79.  9  snags  removed,  '79,  1752. 

Pliysieal  Citaracteristics. 

Sacramento  Eiver, 

Larf^e  number  of  shoals,  '71, 915.  Banks  of  river  covered  with  rich  soil,  '71, 915^ 
Difference  between  high  and  low  water,  '71,  915.  Floods,  '71,  916.  Effect  of 
tide  on  river,  '75,  ii,  698.  Velocity  of  current,  '79,  1759.  Table  of  samples  of 
sediment,  '79,  1752;  method  of  obtaining,  '79,  1757, 175d. 

Feather  Biver. 

General,  of  Feather  River,  '75,  ii,  705.    Effect  of  mining  on  the  river,  '78,  1297. 

Private  and  Corporate  UTorlc. 

Wing-dams  and  dredging  by  the  California  Steam  Navigation  Company,  '71, 97, 916. 

Snag-boat  owned  and  operated  by  the  Navigation  Company,  '75,  ii,699. 
1876-77.  58  snags  removed  oy  private  parties,  '77,  ii,  993. 

Plans. 

By  Migor  Williamson,  for  construction  of  a  dam  at  Eagle  Nest  500  feet  in  length; 

also  one  at  SutervUle,  700  feet  long,  '71,  97. 
By  L.  J.  Le  Conte,  for  the  removal  of  snags  and  the  construction  of  wing-dams  on 

the  Sacramento  and  Feather  Rivers,  '75,  ii,  704, 706. 
By  Major  Mendell,  for  a  bank  of  stone  and  brush  2,500  feet  long  at  Heacock's  SbMl, 

and  a  wing-dam  300  feet  long  at  Ironhouse  Shoal,  '79, 1754.    For  snag-boat  for 

upper  river,  '79,  1755. 
By  State  authorities,  for  a  relief  canal,  tapping  the  river  35  miles  above  the  ci^  of 

Sacramento,  to  carry  off  the  flood-waters  and  discharge  them  into  Suisun  Bay, 

•79,  1750. 
Project. 
By  Maj.  G.  H.  Mendell,  for  improving  the  Sacramento,  at  estimated  cost  of  $51,985| 

and  Feather  River,  at  estimatedcost  of  $15,785,  by  wing-dams  and  the  removal 

of  snags,  '75,  ii,700. 
Surveys. 
1841.  Examination  of  Sacramento  River  by  Captain  Wilkes,  '79,  1752. 
1871.  Examination  of  bar  in  Sacramento  River  by  Lieut.  W.  H.  Heuer,  '71,  97.    Be- 

port,  '71,  915. 
1875.  By  L.  J.  Le  Conte.    Report,  '75,  ii,700. 

1877.  Examination  of  Georgiana  Slough  by  Lieut.  A.  H.Payson,  '77,  121. 

1878.  Of  Lower  Sacramento  River,  under  direction  of  W.  H.  Hall,  State  engineer,  by         | 
Isaac  W.  Smith,  C.  B^,  '79,  1750. 

1879.  Examination  of  Sacramento  River  by  L.  J.  Le  Conte.    Report,  *79, 1757. 
1879.  Of  Suisun  Bay  by  Mr.  Bradford,  '79,  1752. 

1879.  Of  Sacramento  River,  assigned  to  Lieutenant-Colonel  Mendell,  '79, 179. 
Maps. 

Sketch  of  wing-dams, '  76,  ii,  619.  Diagram  of  sedi  ment  bottle,  and  sketch  of  mao- 
ner  of  collecting  samples  of  sedimentary  waters,  '79, 1757, 1758.  Sketches  show- 
ing relative  form  ana  dimensions  of  *'  sand  dunes,''  and  break  in  the  levee,  '79, 
1759, 1760, 

[E.A.C.1 
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SAOnVAUr  RITER,  MICH^^-Improvebibnt  of. 

Appropriations. 

1866 $67, 500, '66^  iii,  7,  34.    Act  of  June  23. 

1867 28,000, '67,  146. 

1868  (aUotted) 9,000,  '68,  24. 

ISrO 1,500,  '71,  177. 

1874 15,000, '74,  i,  206. 

1875. 30,000, '75.  i, 274. 

1876 11,000,  '76.1,  141. 

1878 25,000,  '78,  126,  1233. 

1879 8,000,  '79,  169,  1662, 

Total  to  1879 $195,000. 

Commerce. 

Xiarge  and  increasing,  '68,  142.  Amount  paid  for  lighterage,  '68,  142.  Double  the 
cost  of  the  improvement  already  saved  in  lighterage,  ^69,  110.  Importance  of 
harbor,  '76^  ii,  547. 

Statistics,  '66,  i v,  75 ;  '67.  2^ ;  '68,  142, 152 ;  '74,  i,  206 ;  '75,  i,  274 :  '76^  ii,  536 : 
'77,  943;  '78,  1234;  '79,  1665. 

Contracts. 

1866.  John  Brown  &.  Co.,  dredging,  at  79  cents  per  cubic  yard,  '66,  iv,  61,  62,  74 ; 
'67,  232,  233 ;  '68^  152 ;  '69,  110.— 1875.  A.  T.  Wilcox,  materials,  labor,  and 
dredging,  '75,  i,  274,  275 ;  '76,  ii,  536.— 1877.  H.  8.  Dale,  materials,  labor,  and 
dredging,  '77,  944;  '78^  1233.— 1878.  Carkin,  Stickney  &  Cram,  materials, 
labor,  and  dredging,  '79,  1664. — 1878.  Hemenway  &  Hayes,  materials  and 
labor,  '79,  1664.— 1879.  Castle  Sutherland,  materials  and  labor,  '79,  1664. 

Abstracts  of  bids,  '66,  iv,  62;  '75,  i,  274,  275 ;  '77,  944 ;  '79,  1663,  1664. 

Chief  of  Engineers. 
Eeports,  '66,  ii,  41,  iii,  7,  .34,  iv,61 ;  '67,  27  ;  '6a  24,  37;  '69,  35;  '70,  45;  '71,  44; 

'72,  41;  '74,  f,  46,  206;  '75,  i,  51,  53;  '76,  i,  104,  106;  '77,  112;  '78,  126;  '79, 

169. 
Engineers  in  Charge. 
Capt.  J.  N.  Macomb,  survey,  1856,  '66,  iv,  59. 
CoL  T.  J.  Cram,  1866-70.    Reports,  '66,  iv,  58,  6K,  73,  75;  '67,  146,  148,  230,  233 ; 

'68,  141,  151,  152 ;  '69,  110. 
M^.  Walter  McFarland,  1870,  '70,  150. 

Maj.  O.  M.  Poe,  1870-73.    Reports,  '70,  150;  '71,  177;  '72,  207. 
Mai.  G.  Weitzel,  1873-77,  '73,  40.    Reports,  '74,  i,  205,  209 ;  '75.  i,  273,  289 ;  *76^ 

ii,  535,  547. 
Maj.  Franklin  Harwood,  1877-^—.    Reports,  '77,  941;  '78,  1231,  1234;  '79,  1659. 
Assistants. 

Capt.  G.  J.  Lydecker,  '68,  151. 

H.  A.  Ulffers.    Report,  '72.  207. 

Henry  Gillman.    Report,  '74,  i,  208. 

Capt.  A.  N.  Lee.    Reports,  '75,  i,  273;  '76,  ii,  536. 

Estimates. 

By  Captain  Macomb,  1856,  for  dredging  159,000  cubic  yards,  at  the  mouth  of  the 

river,  '66,  iv,  59. 
By  Colonel  Cram,  for  dredging  a  12-foot  channel,  250  feet  wide,  ^5,417 ;  for  channel 

195  feet  wide,  $75,044,^66,  iv,  61.    1869.  For  annnal  dredging,  $1,500,  '69,  110. 
By  Major  Weitzel,  1874,  for  improvement  in  vicinity  of  East  Saginaw,  by  dredging 

and  protection  of  channel  banks  by  pile  revetment,  $56,000,  '74,  i,  207.    1876. 

Additional  to  complete  the  improvement  in  vicinity  of  East  Saginaw,  $51,920, 

'76,  ii,  535.    1874.  For  deepening  the  mouth  of  the  river  to  14  feet,  $100,000, 

'75,  i,  290;— to  13  feet,  $62,500,  '75,  i,  290;  '76,  ii,  547. 
By  Major  Harwood,  1869,  to  complete  existing  project,  $L7, 000,  '79,  169,  1662. 

Financial  Statements. 

'66.  iii,  7,  34;  '67,  146, 148;  '68.  140,  141, 151;  '69.  110;  '70,  46;  '71.  177;  '72,  207; 
•74,  i,  206;  '75,  i,  274;  '76^  ii,  536;  '77,  943;  '78,  126,  1233;  '79.  169,  1662. 
JLesisiation. 

Necessary,  to  obtain  jurisdiction  over  proposed  improvement,  '74,  i,  207;  '79, 1661« 
Operations. 
jit  mouth  of  river : 

1866-'67.  3,426  cubic  yards  removed j  uredge  delayed  by  accident,  '67,  146. 
1867-'68.  79,804  cnbic  yards  removed  by  dredging,  '68,  141. 
1868-^69.  24,699  cubic  yards  removed  by  dre&ing,  completing  a  cut  6,800  feet 
long,  195  feet  wide,  and  12  feet  deep,  '69,  Iw, 
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SAOHf  Air  RIVEB,  IfllCH.— Continaed. 

Operatlont— Continaed. 
At  Carrollton  and  other  har$  in  ike  vidnUff  of  Eaei  Saginaw : 
1874-75.  700  feet  of  pUing  completed,  '75,  i,  273. 

1875-'76.  2,255  linear  feet  of  pile  revetment  built  and  33,643  cabic  yards  of  mate- 
rial dredged  from  Carrollton  bar  daring  the  year,  '76^  i,  104. 
1876-77.  Work  reeomed  on  pile  revetment  opposite  Carrollton  Bar,  '77,  110. 
1877-78.  Carrollton  revetment  was  connected  with  the  main  land  at  both  ex- 
tremities ;  a  portion  of  the  work  still  incomplete,  '78^  126,  1231. 
1878-79.  Carrollton  improvement  completed  and  a  win^-dam  at  Zilwankee  Bar 
bnilt.    The  Carrollton  Bar  is  being  improved  by  a  training-wall,  *79, 169, 1660. 
Physical  Characteristics. 
Formation  of  bar  at  mouth  of  river,  '66,  iv,  60.    Pecnliar  formation  of  ooDglom- 
erate  clay,  forming  bed  of  channel,  '66^  iv,  60;  '67,  146;  '68,  148.    Height  of 
spring  freshets,  '74,  i,  208.    Action  of  winds  on  river  current,  '74,  i,  206. 
Plans. 
By  Capt.  J.  N.  Macomb,  1856,  for  dredging  a  channel  through  the  bar  off  the  moath 

of  the  river ;  estimated  amount  of  drodging  ^59,000  cubic  yards,  '66^  iv,  59. 
By  M^jor  Weitzel,  1861,  for  deepening  the  3iannel  at  the  month  of  the  river  to  a 
depth  of  14  feet ;  eslimated  amount  of  dredging,  100,000  cubic  yards.     For 
deepening  the  channel  to  13  feet;  estimated  amount  of  dredging,  50,000  cabic 
yards,  '75.  i,  290 ;  '76^  ii,  547. 
Private  and  Corporate  UTork. 
98U,0(>0  raised  by  local  taxation  and  expended  in  dredging  in  the  vicinity  of  East 
Saginaw,  '74.  i,  208. 
Projects* 
By  Colonel  Cram,  1866,  dredging  an  entire  new  channel  thron^^h  the  bar  off  the 
mouth  of  the  river  3,274  feet  long  by  195  feet  wide  (and  ultimately  to  250  feet) 
by  12  feet  deep;  estimated  cost,  |95,417,  '66,  iv,  59-61;  '67,  146;  *6a^  141. 
Length  of  channel  as  completed,  6,800  feet,  '69,  1 10. 
By  Mi^or  WeitEeJ,  1874,  for  removing  Carrollton  and  other  bars  in  the  vicinity  of 
East  Saginaw  by  dredging  and  protection  of  banks  by  pile  revetment ;  esti- 
mated cost,  $56,000.  '74,  i,  205-209;  '75,  i,  274.    Experienoe  proves  that  more 
extensive  works  will  be  required  at  Carrollton,  Zilwaukee,  and  New  York  Bars; 
estimated  cost.  $51,920,  '76.  ii,  535. 
By  Mf^or  Harwooa,  1877,  for  a  bulkhead  from  the  upper  end  of  revetment,  aorosi 
to  Hoyt's  mill  site,  thereby  cutting  off  the  current  behind  the  revetment  and 
confining  it  to  the  main  channel,  '77,  941. 

Surveys. 

1856.  By  Capt.  J.  N.  Macomb,  T.  E.,  '66,  iv,  59. 

1867.  Soundings  and  borings  through  the  ice  by  Colonel  Cram,  *67, 146. 
1871.  Resurvey  under  direction  of  Al^j.  O.  M.  Poe  by  Assistant  H.  A.  Ulffers,  in 
1871.    Report,  '72,  207. 

1874.  Survey  of  the  river  in  the  vicinity  of  East  Saginaw,  under  the  direction  <if 
Major  Weitzel,  by  Henry  Gillman.    Report,  '74,  i,  206-209. 

1875.  Survey  of  mouth  of  the  river  by  Mi^or  Weitzel.    Report,  '75,  i,  289. 
1877.  Under  direction  of  Major  Harwood,  of  Carrollton  Bar.    Report^  '78,  1234 
Map. 

Of  the  river,  '79,  1662. 


ST.  AUTTHOHr  Y,  Preservation  of  the  Falls  of.— (See  Mississippi  Rivek, 

Presbrvatiox  op  the  Falls  of  St.  Anthony.) 


ST.  AUGUSTINE,  FLA.— Ska- walls  at. 
Appropriations. 

It29  (survey) $300.    Act  of  March  2. 

1834 284.    Act  of  June  27. 

Id52 3,000.    Act  of  August  30. 

Cngfineers. 

Chief  op  Engineers. 
Report,  '66^  i,7. 
Survey. 
1829.  $300  appropriated  for  snrvey  by  act  of  March  2, 1829. 
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ST.  A1JG1J9TIIVE  €R££K  (TlianAerbolt  Biver),  GA.— Improve- 
ment of. 

Appropriation. 

1879,  $5,000,  '79,  97. 

fing^ineers.  • 

Chief  of  £xoineers. 

Reports,  '77.  69;  '78.  77;  '79,  97. 
Engineer  in  Charge. 
Laeut.  Col.  Q.  A.  Gillmore.    Reports,  '75,  ii,  37 ;  '77,  381 ;  '78^  579 ;  '79,  763. 
Physical  Characteristics. 
Description,  '75,  ii,37;  '79,  763. 
Plan. 
By  Lieutenant-Colonel  Gillmore,  1875,  for  the  removal  of  a  heavy  timber  dry-dock 
to  a  depth  of  10  feet  at  mean  low- water ;  estimated  cost,  (5,000,  '75,  ii,  37 ;  '77, 
381 ;  considers  that  the  channel  produced  by  scour  may  obviate  removal  of  wreck, 
in  which  event  only  a  beacon  need  be  erected  on  the  same,  '79,  763. 


ST.  CHABEiBSt  MO.— (See  Missouri  River.) 


ST.  CI.AIR  AUTD  PIUTE  BITERS,  MICH.— (See  Pine  and  St.  Clair.) 


ST.  CliAIR  FliATS,  AUTD  SHIP-CABTAI./  MICH.— iMPRovEifENT  of. 

Jk  ppropriations. 

1852 120,000.    Act  of  August  30. 

1856 45,000,  '66,  iii,  34,  iv,  44,  47. 

1866 80,000, '66,  iii,  24,  iv,  43;  '67,145. 

1867 150, 000, '67,  28,  145. 

1868  (allotment) 86,000,  '68,  24,  38,  144;  '69,  35. 

1869  (allotment) *142, 560,  '69,  23. 

1870 16,500, '70,  46;  '71.  187. 

1871 1,500, '72,42,  217. 

1872 4,000,  '72,  42,  217. 

1873 100,000,  '73,41. 

1878 5,000,  '78,126,1227. 

1879 3,000,  '79,  168,  1656. 

Total  to  1879 $653,560. 

$20,000  appropriated  for  dredging  the  South  Pass  by  the  Canadian  authorities,  '66 
iv,  54. 
Commerce. 

'66,  iu,  34 ;  '79,  1655.    Requirements  of,  '67,  252-255. 

Statistics,  '66^  iv,  43,  75;  '68,  152;  '72,  217;  '74,  i,  212;  '75,  i,  281,  ii,  542;  '77, 
940.  I 

Contracts. 

1866.  W.  W.  Sl  E.  T.  Williams,  dredging,  '66^  iv,  74.-1867.  John  Brown,  dredg- 
ing, materials,  and  labor,  '67,  214,  232;  '68,  152:  '71,  45.  Moses  Hill,  iron, 
'67, 232 ;  '68,  152.— 1870.  Moses  Hill,  planting  willows,  etc.,  '71,  187.-1873. 
John  Brown,  dredging,  at  21#onts  per  cubic  yard,  '73,  299;  '74,  i,  211 ;  '75,  i, 
280. — 1877.  John  A.  Smith,,  fascines,  '78, 1227.  William  Lacroix,  turf  and  marsh 
hay,  '78,  1227. 

Abstracts  of  contracts,  '66»  iv,  74;  '67,  232,  233;  '68,  152;  '78,  1227. 

Abstracts  of  bids,  '67,  159,  104-167,  168-175,  210-213;  '73,  299;  '78,  1227. 

Advertisements  for  bids^  '67,  160,  162,  169,  174,  205-209;  '77,  940. 
]>ocunients.    (Not  pnnted  in  reports.) 

On  project  ami  operations  under  appropriation  of  1852.  Reports  of  Colonel  Graham 
and  Captain  Whipple,  '66^  iv,  44. 


* 


Eznmeonsly  caUed  $144,000,  '00,  M,  112. 
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8T«  GliAIR  FI^TS,  AJVD  8HIP-GAJVAJU  miCHL-Contiiuied. 

Enffineers. 

Chisf  of  Engineers. 
Reports,  '66,  i,  4,  ii,  41,  iii,  7,  34,  iv,  51,  52,  53;  '67,  28,  158,  162,  176-183,  214, 
t52;  '68.  24,  37,  38;  '69.  23,  35;  '70,  46;  '71,  45;  '72,41,  42,  222;  '73,  41 ;  '74^ 
i,  47;  '75.  i,  52;  '76,  i,  105;  '77.  Ill;  '78,  125;  '79.  168. 
Engineers  in  Charge. 
Col.  J.D.Graham,  1855,  '66,  iv,  44. 
Capt.  A.  W.  Whipple,  1858-'59,  '66,  i,  4,  iv,  44. 
Col.  T.  J.  Cram,  1W54-71,  '66,  li,  41.    Reports,  '66,  iv,  43-68 ;  '67,  145-,  148, 159-214, 

253,  254;  '68.  142-144,  151,  152;  '69,  110,  112;  '70,  164-168;  '71,  167,  188. 
Maj.  O.  M.  Poe,  1871-73.    Report,  '72,  215,  223. 

MsJ.  Q.  Weitzel,  1873-77.   Reports,  '73,  299 ;  '74.  i,  211 ;  '75,  i,  280, 281 ;  '76,  ii,  542. 
Mi^.  F.  Harwood,  1877-'—.    Reports,  '77,  939;  '78,  1225;  '79,  1653. 
Assistants. 
Capt.  F.  W.  Farqnhar,  '66,  ii,  41. 
Capt.G.  J.Lydecker,  '68,  151. 
WiUiam  H.  Mott,  '70,  168. 

Capt.  A.  N.  Lee.    Reports,  '74,  i,  211 ;  '75,  i,  280. 
Estimates. 
By  Captain  Whipple,  1859,  for  dredging  channel,  |80,000,  '66,  i,  4. 
By  Colonel  Cram,  1866,  for  entire  and  permanent  completion,  |300,000,  '66^  iii,  34. 
For  improving  existing  channel,  Ist  plan.  $:)74,130;  2d  plan,  $54,960,  '66»  iv, 
51,  73.    For  straight  8hii>-canal  200  feet  by  13  feet  by  8,200  feet,  with  dilcea, 
$351,133,  '66,  iv,  49.    If  300  feet  wide,  $428,754,  '66,  iv,  57,  58 ;  '67,  28,  145, 159, 
254,255. 
Bv  Colonel  Cram,  1868,  for  creosoting  timber  for  canal  dikes,  $25,000 ;  for  protec- 
tion to  foot  of  outer  slope  of  dikes,  $20,000,  '68,  38,  144. 
By  Mfyor  Poe,  1872,  for  deepening  200-foot  channel  to  16  feet ;  repairs  and  custo- 
dian, $85,000,  '72,  216.    For  repairs,  $40,000  additional,  '72,  42. 
By  Mf^or  Harwood,  1877,  for  repairs,  $5,000,  '77,  940;  '79.  1656. 
By  Major  Han^v'ood,  1879,  for  completion  of  existing  project,  $5,000,  '79,  1656. 
Financial  Statements. 
'67,  28,  145,  148;  '68,  38,  151;  '69,  35,  112;  '70,  46;  '71,  187,  188;  '72,  42,  217; 
•73,  41;  '74,  i,  47,  212;  '75,  i,  52,  281;  '76,  i,  106,  542;  '77,  111,  941;  '78,  126. 
1227 ;  '79,  168,  1656. 

I^ei^slation. 

Congressional,  necessary  for  establishing  and  enforcing  needful  regulations  for  this 

work,  '70,  168. 
Operations. 
History  of,  to  1879,  '66,  iv,  44,  45,  54 ;  '79,  1652. 
By  the  Canadian  government,  '66,  iv,  45. 47. 

1855-^58.  Dredging  150,000  cubic  yards  from  South  Pass,  '66,  iv,  44,  54. 
1867-'68.  The  ship-canal.  .300  feet  by  13  feet  by  8,200  feet,  began  in  Aagost,  1867, 

and  work  prosecuted  to  the  end  of  fiscal  year,  '68,  37,  142-144. 
1868-'69.  Work  on  canal  continued,  '69,  35,  110-112. 
1869-70.  Canal  nearly  completed,  '70,  164-168. 
1870-71.  Completion  of  canal,  '71,  45,  187. 
1871-72,  Repairs,  '72,  41,  215,  216. 
1872-'73.  Repairs  and  protection  to  embankments ;  deepening  channel  200  feet  in 

width  to  16  feet  in  depth,  '73.  41,  299. 
1873-74.  Deepening  canal ;  194,657  cobic  yards  excavated,  '74,  i,  47 ;  5,035  enbic 

yards  of  sods  and  16,504  cubic  yards  of  dredged  materlsd  need  in  stopping  leaks, 

•74,  i,  212. 
1874-75.  Channel  completed ;  repairs,  and  2,500  willow  cuttings  set  on  embank- 
ments, '75,  i,  52,  280. 
1875-76.  2,800  willow  cuttings  planted,  '76,  i,  105,  ii,  542. 
1876-^77.  Damage  to  piers  repaired,  '77,  939. 
1877-78.  Repairs  to  canal  banks,  '78,  125,  122f 
1878-79.  Heads  of  canal  banks  secured  by  pile  protection,  and  other  repairs  made, 

•79,  168,  1654. 
Piiysical  Giiaracteristics. 

'66.  iv,  44,  45,  54 ;  '70,  165,  166;  '68,  143. 
Private  and  Corporate  Work. 

Three  range-lights  established  and  maintained  by  navigators,  '66^  iv,  44,  45^  54. 
Projects. 
Early  project,  '66^  iv,  53. 
By  Colonel  Cram,  1866,  for  deepening  natural  channel  by  dredging,  '66^  iv,  53i 
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ST.  CI.AIR  FI.ATS,  AND  SHIP-CANAI.,  MtGH.-Continaed. 

Projecto— Continu  ed. 
By  Colonel  Cram,  1866,  for  straight  ship^anal,  200  feet  by  13  feet  by  8,200  feet,  '66, 
It,  47 ;  afterwards  changed  to  300  feet  in  width,  '66,  iv,  57 :  '67,  28,  145,  159 : 
'68,  142. 
By  M^jor  Poe,  1872,  for  dredging  channel,  16  feet  deep  by  200  feet  wide,  through 
canal  to  deep  water  above  and  below,  '72,  216. 
Surveys* 
1858.  Under  direction  of  Captain  Whipple,  showing  dredging  of  1857*'58  (see  Map), 

'66.  i. 
1856.  Under  direction  of  Lieutenant-Colonel  Kearney,  '66,  iv,  44. 
1856.  Under  direction  of  Captain  Meade,  '66,  iv,  50 :  '67,  145 ;  '68,  144. 
1864.  Under  direction  of  Mtgor  Baynolds,  '66^  iv,  49. 
1866.  Current  observations  by  Lieutenants  Mercur  and  Green,  '66,  iv,  58. 
Maps. 
Of  North  and  Northwestern  Lakes,  showing  location  of  improvement,  '66,  i. 
Of  natural  channel.  South  Pass,  showing  light-houses,  ana  dredging  of  1857-^58, 
66,  i> 

[C.  C] 


ST.  CliAIR  RIT£II,  at  the  month  of  Black  River,  ]IIleh.-^lM- 

PROVBMENT  OF. 

Appropiiatlonti. 

IOT2 $15, 000, '73,  41. 

1873 15,000,  '73.  4L 

1874 15,000, '74,  i,  47. 

1875 10,000,  '75,  i,  279. 

1878 1,500,  '7a,  126,  1228. 

Total  to  1879 $56, 500,  '78,  126,  1228. 

Statement  of  appropriations,  '77,  934. 
Commerce. 

The  whole  commerce  of  the  lakes  passes  here,  and  would  he  benefited  by  this  im- 
provement, '75,  279 :  '76,  ii,  541. 
Statistics,  '71, 179, 180;  '74,  i,  213;  '75,  i,  279;  '76,  ii,  542;  '77,  935;  '78, 1228. 
Contracts. 

1873.  Thomas  M.  Hubbell,  dredging,  28  cents  per  cubic  yard,  '73,  300.— 187a-'79. 

P.  Smith,  dredging,  at  18  cents  per  cubic  yard,  '79,  1656. 
Abstracts  of  bids,  '73,  300;  '75,  i,  279;  '79,  165,  1656. 
EnfflBeers. 

Chief  of  Engineers. 
Eeports,  '71,  41;  '73,41;  '74,  i,  47;  '75,  i,  52;  '76,  i,  105;  '77,  111;  '78,  126; 
'79,  169. 
Engineers  in  Charge. 
Maj.  O.  M.  Poe,  1871-73.    Report,  '71,  177. 

Mai.  G.  Weitzel,  1873-78.    Reports,  '73,  299;  '74,  i,  212;  '75,  i,  278;  '76,  ii, 
540  •  >77  934. 

Kig.  Franklin  Harwood,  1878-^—.    Reports,  '78,  1227;  '79,  1656. 
Assistants. 
Roys  J.  Cram,  '71,  177. 
H.  A.  Ulflfers.    Report,  '71,  177. 
estimates*    (See  Plans  and  Projects.) 
Financial  Statements. 

•73,  41,  300;  '74,  i,  47,  212;  '75.  i,  279;  '76^  ii,  541 ;  '77,  935;  '78,  126, 1228;  '79, 
169,  1657. 

Operations. 

1872^3.  Dredging  commenced  September  23  and  closed  for  the  season  November 
25, 1872:  resumed  April  13,  1873;  to  June  30,  1873,  nearly  50,000  cubic  yards 
removed,  '73,  300. 

1873-74.  53,074  cubic  yards  were  removed  during  the  year,  '74,  i,  212. 

1874-75.  35,000  cubic  yards  were  removed  during  the  year,  '75,  i,  279. 

187&-76.  67,000  cubic  yards  were  removed,  '76,  i,  105. 

1876-77.  Work  closed  for  want  of  funds  September  30,  1876,  '77,  111. 

1877-78.  No  operations,  '78,  126. 

1878-79.  Dredging  of  Port  Huron  middle  ground  completed  to  15  feet,  '79, 169, 1657. 

History  of  operatfons  to  1879,  '79, 1656. 

31  EN 
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ST.  CliAIR  RITEB9  at  the  month  of  Black  Blver,  Mich.— Cont'd. 
Physical  Characteristics. 

A  uar  of  sand  and  ^:rayel  at  the  janction  of  the  river ;  docks  in  St.  Clair  River 
above  the  janction  are  causing  the  bar  to  form  more  rapidly,  '71,  176, 179. 
Plans. 
By  Major  Poe,  1871,  for  building  a  dam  across  Black  RtTer  and  dredging,  $66,924 ; 
for  removing  the  middle  ground  to  a  depth  of  15  feet,  $67,320;  for  removing 
the  middle  ground  to  a  depth  of  18  feet,  |157,520 ;  for  changing  direction  of 
outlet  and  obtaining  15  feet  of  water,  |134,244  ;  for  changing  direction  of  oat- 
let  and  obtaining  18  feet  of  water,  |244,444,  '71,  41,  159. 
Projects. 
By  Major  Poe,  1871,  for  removing  bar  and  middle  ground  by  dredging  to  a  depth  of 

15  feet;  estimated  cost,  167,320.  '73.  300;  '74,  i,  47,  212;  »75,  i,  52,  278. 
By  Mi^or  Weitzel,  1876,  to  es:pend  $15,000  in  dredging  to  remove  a  bar  formed  by  a 

freshet  in  Black  River  last  spring,  '7€L  ii,  541. 
To  complete  the  work,  1877,  di«dging  4,000  cubic  yards ;  estimated  coet,  f  1.500, 
•77,  934. 
Survey. 
Ordered  by  act  of  March  3,  1871,  '71,  44 ;  assigned  to  M%|.  O.  M.  Poe ;  made  by 

Assistants  H.  A.  Ulffers  and  Boys  J.  Cram.    Report,  '71,  177-180. 
Map. 
Showing  condition  of  the  work  September  30, 1876,  '77,  935. 

[C.  C] 


ST.  €BOIX  BIT£B»  ME.— Improvement  of. 
Appropriations. 

1867 $15,000, '67.  503;  '68,72,855. 

1873.. 10,000,  '73,  94. 

1874 10,000,  '74,  i,  104. 

The  appropriation  of  1867  was  made  with  the  proviso  that  the  Provinco  of  New 

Bninswick  shall  contribute  and  pay  a  like  sum  tor  said  purpose,  '67,  503. 
By  act  of  Congress,  March  3,  1879,  $34,000  of  the  appropriations  for  this  river  W10 
transferred  to  the  improvement  of  Lubec  Channel,  Maine,  '79,  44,  246. 
Canadian  Government. 
Appropriated  $25,000  for  this  improvement,  '74,  i,  104.    Refuse  to  expend  any 
part  of  appropriation  without  guarantee  that  no  further  deposit  of  slabs, 
edgings,  and  sawdust  shall  be  m^le  in  the  river,  '74,  i,  104,  ii,  294. 
Commente. 
Benctit  of  improvement  to  commerce,  '67,  504  ;  '68,  856 ;  '73,  1053. 
Statistics, '67.  504;  '68,  856;  '69,  458,  459;  '70,  504;  '73,  1052;  '74,  ii,  295;  '75, 
ii,  383;  '76,  ii,  152;  '78.  190. 
Engrlneers. 
Chief  of  Engineers. 
Reports,  '67,  50;  '68,  72;  '69.  62;  '70,  82;  '71,  87;  '72,  80;  '73,  94;  '74.  i,  104; 
•75,  i,  111 ;  '76,  i,  37 ;  '77,  32;  '78,  36;  '79.  43. 

Lieutenant-Colonel  Thorn,  1867-'—.    Reports,  '67.  503 ;  '68,  855 ;  '69.  458 ;  '70^ 
503;  '71,  8:^0;  '72,  825;  '73,  1051;  '74.  ii,  290;  '75,  ii,  382;  '76.  i,  151;  '77, 
153;  '78.  189;  '79,245. 
Assistant. 

Sophus  Haagensen,  '76,  i,  152. 

Estimate. 

By  Lieut.  Col.  George  Thorn,  for  the  removal  of  slabs,  edgings,  and  sawdust  from 
the  channel,  ^,000,  one-half  to  be  paid  by  New  BrunswicK,  '67, 505.    Revised, 
$99,000,  '68,  856  ;  '69.  458.    Increased  to  $150,000,  '73,  1051 ;  '77.  154. 
Financial  Statements. 

'68.  7e ;  '69,  62 ;  '70,  82,  504 ;  '73,  94 ;  '74,  i,  104,  ii,  291 ;  '75.  i,  111,  ii,  383;  '76^  i, 
38;  '77,  32,  154;  '78,  36,  190;  '79,  44,  246. 

Operations. 

Reasons  for  postponement,  '68,  a55;  '69,  458;  '70,  503;  '71,  830;  '72.  ^24;  'TS* 
1051 ;  '74,  i,  104,  ii,  290 ;  '75,  i,  111,  ii,  382 ;  '76,  i,  37,  151 ;  '77,  32,  163. 

Physical  Characteristics. 

Rise  and  fall  of  tides,  '67,  503. 
Plans. 

By  Lieut.  Col.  George  Thom,  for  the  removal  of  slabs,  edgings,  and  sawdust  from 
the  channel,  '67,  503.    To  increase  width  of  channel,  '76.  i,  152. 
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ST.  €ROIX  RITER,  ME.— Continaed. 

SvrFeys. 

1867.  £xamination  by  Lient.  Col.  G^rge  Thorn,  from  the  ledge  to  head  of  navi- 
gation at  Calais,  '67,  503. 
1873.  Under  direction  of  Lientenant-Colonel  Thorn.  '74,  ii,  290. 

[E.  A.  C] 


ST.  €ROIX  RITER,'  1¥IS.  AMD  MIIiriir.—lMPROVEMENT  of. 

(See  also  Mississippi  River  Bbsbrvoirs.) 

AppropiiatiOBS. 

1878 $10,000, '78,  101. 

1879 8,000, '79,  135. 

Commerce. 

Artificial  obstmctions  to,  '75,  i,  373;  '79,  1181. 
Commercial  interests  of  St.  Croix  Valley,  '75, 1,  375. 
Statistics,  '75,  i,  374-375;  '79,  1180-1181. 

Chibf  of  Engineers. 

Reports,  '75,  i,  63;  '78,  100;  '79,  135. 
Engineers  in  Charge. 

Mai.  Q.  K.  Warren,  186a    Report,  '68,  369. 

Maj.  F.  U.  Farqnhar,  1875-78.    Reports,  '75,  i,  372 ;  '78,  732. 

Capt.  C.  J.  Allen,  1878-^—.    Report,  '79, 1179. 

D.  H.  Ainsworth,  1874-75,  '75,  i,  373. 

O.  F.  Knapp,  1878-79,  '79,  1180. 
Estimates.    (See  Ptojects. ) 
Fioanclal  Statements. 

•78,  101,  732 ;  '79,  135,  1181. 
Etestslatlon. 

Memorial  to  Congress  from  the  legislatnre  of  Minnesota  asking  for  the  improvement 
of  the  St.  Croix  River  (referred  to),  '68,  369. 
Operations. 
lij78-79.  1,200  feet  of  caving  bends  protected  bv  brash  and  stone  revetment;  2,360 
sna^  1,832  stumps,  5,715  leanms  trees,  32  cribs,  68  logs,  16  piles,  and  523^ 
cubic  yards  of  bowlders  removed,  "79,  1180. 
PliTSical  Characteristics. 

General,  '75,  i,  373.    Natural  obstructions,  '75,  i,  373,  374;  '79, 1181. 
Projects. 
By  MiQ.  F.  U.  Farquhar,  for  the  construction  of  wing  and  brush  dams ;  for  cutting 


Surveys. 


nrveys. 

1874.  Dj  D.  H.  Ainsworth,  under  the  direction  of  MaJ.  F.  U.  Farquhar.    Report, 
•75,  i,  372. 


ST.  FRANCIS  RITER,  ARK.— (See  White,  Black,  eto.) 


ST.  JOHM'S  RIT£R,  FI«A.— Improveboent  of.        ' 
[Including  inside  passage  to  Femandina,  and  Nassau  River  sorvBy.] 
(See  also  St.  Mart's,  Ga.,  and  St.  John's,  Fla.,  et€.) 

Appropriations. 

1^2 $10,000.  Act  of  August  30. 

1870 15,000,  '70,  63, 

1871 15,000, '71,70. 

1872 10, 000, '72,  66. 

1873 10,000, '73,70. 
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ST.  JOHN'S  BIVER,  FI^A.— Continued. 

A  ppropriallons— Continued. 

1874 $10, 000/74.  i,  78. 

1878 1,700,  '79,795. 

1878  (allotment  for  survey)..     10, 000,  '78.  581. 
1879 7,000, '79,  98. 

Totaltol879 $88,700. 

Statement  of  appropriations,  '79,  767. 
Commerce. 

Justification  of  improvement,  '69.  271,272;  '73,  70;  '78,  581. 
STATiSTicjf,  '69,  271;  '75.  ii,  59;  '77.  380,381;  '79,  767. 
Contracts. 
1870.  C.  H.  Campbell,  dredging^  at  $1,200  per  month,  '70,  63;  '72,  665,  annulled,  '71, 
70. — 1875.  American  Dredging  Company,  dredging,  at  24  cents  per  cubic  yard, 
'76,  i,  445. 
Abstract  of  bids,  '69,  272. 
Euirlneers. 
Chief  of  Engineers. 
Reports,  '69,  47, 270 ;   '70.63;   '71,70;    '72.65;   '73,70;   '74,  i,  78;   '75,  i,  83; 
•76,  i,  70;  '77,  68;  '78,  78;  '79,  98. 
Engineer  in  Charge. 
Lieut.  H.  G.  Wright.    Report  of  May  24,  1853,  '78,  581. 

Maj.  Q.  A.  Gillmore,  1869-*—.    Reports,  '69,  266,  271  j  '72,  662, 672, 674 ;  '73,  749 ; 
•74,  ii,  8-11;  '75,  ii,  37,48,60;  '76,  i,  445;  '77,  378;  '78,  580;  '79.  765-767,796. 
Assistants. 
Capt.  J.  C.  Post,  '77,  66.    Report,  '77,  378. 
George  Daubeney.     Report,  '79,  785,796. 
Estimates. 
By  Major  Gillmore,  1869,  for  deepening  channel  by  dredging  or  raking,  annually 

f  10,000,  '69,  270. 

By  Mf»or  Gillmore,  1872,  (1)  preliminary  for  ship-ehannel  from  Femandina  to  St 

John's,  1758,516,  '72,  675;  (2)  from  Nassau  Sound  to  St.  John's,  $602,634,  '72. 

675. 

By  Lieutenant-Colonel  Gillmore,  1875,  (1)  for  inside  passage  from  St.  John's  Rtver 

to  Femandina;  channel  125  feet  by  13  feet  at  high- water,  $370,000;  (2)  ifm 

feet  by  11  feet,  $265,000;  (3)  if  80  feet  by  13  feet,  $225,000;  (4)  if  80  feet  by  11 

feet,  $160,000.    No.  4  recommended  by  Lieutenant  Colonel  Gillmore,  '75,  ii,  59. 

By  George  Daubeney,  1B7^1)  for  2  jetties  at  Yolusia  Bar,  $12,520 ;  (2)  for  cut-ofisfor 

shortening  channel,  $29,000,  '79,  797. 
By  Lieutenant-Colonel  Gillmore.  1878,  (1)  for  2  jetties  at  Yolusia  Bar,  $15,000;  (2) 

for  cut-o£b  for  shortening  cnannel,  $35,000,  '79,  796. 
By  Lieutenant-Colonel  Gillmore,  1879,  (1)  for  jetties  at  mouth  of  river,  $1,906,409; 
(2)  for  dredging  in  connection  with  jetties,  $120,000 ;  (3)  for  norUi  jetty,  if  com* 
pleted  in  3  years,  $«)0,000,  '79,  784,785. 
Expenditures. 
Classification  of  expenditures  for  the  dredging-steamer  Henry  Burden,  '72,  666; 
•74,  ii,  12, 13. 
Financial  Statements. 
'71,70;   '72.66,672:   '73.70,751;    '74,  i,  78;   '75,1,84;   '76,1,71;    '77,69;  '78, 
581;  '79,766,767. 
Operations. 
1870-'71.  Dredgiuff  of  channel  80  feet  by  10  feet,  *71,  70. 

1871-72.  Removalof  40,764  cubic  yards ;  channel  150  feet  by  10  feet  for  500  yards, 
•     '72  66  671.  '  V  7  ^  ^ 

1872-73.  Removal  of  23,868  cubic  yards  by  the  dredge,  '73.  70, 750. 

187*-74.  Removal  of  14,649  cubic  yards  by  the  dredge,  '74.  i,  74,  ii,  9, 12. 

1874-75.  Operations  suspended,  '75,  i,  83,  ii,  37, 48-59. 

1875-76.  Removal  of  28^973  cubic  yards  from  inside  passage,  '76, 1,70,446. 

1876-77-78-79.  Operations  practically  suspended ;  examination  of  channel  in  1876, 
'  77, 69. 378 ;  and  occasional  dredging  on  the  bar  by  the  Henry  Borden  in  1878-79, 
'78,  78,  580;  '79,  98,  766.    Description  of  operations  by  the  dredging-eteamer 
Henry  Burden,  '72,  666-669;  '73,  750;  '74,  li,  11;  '75,  ii,  37. 
Piiysical  Giiaracterisfics. 

Described,  '69,  266-269;  '72,  662,  673;  '75.  ii,  4»W1,  55,  58;  '78,  581,  582,  585. 
List  of  obstructions,  '75,  ii,  51.  Inside  passage,  '77,  378;  '78,  78.  Current 
observations,  soundings,  discharge  of  stream,  etc. , '  79,  768-781 ,  785-792.  Tables 
of  velocities,  '  79,  775, 778, 779, 788.  Tables  of  discharges,  '79,  77^-779, 788, 790. 
Rainfall,  '79,  780.    Description  of  Upper  St.  John's,  '79,  796. 
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ST.  JOHHr^S  RITEB,  FI^A.— Continued. 
Plans* 

By  Lient.  H.  G.  Wright,  1853,  for  a  breakwater  on  North  Shoal,  '78,  564. 

For  improvement,  1^,  by  means  of  piers  at  the  month ;  estimated  cost,  $496,000. 
Not  recommended,  the  expense  being  too  great  and  not  commensurate  with 
the  benefit  derived,  '69,  267,2t)8;  '72,  664. 

By  Dr.  A.  S.  Baldwin,  a  citizen  of  Jacksonville,  for  closing  the  month  of  Fort  George 
Inlet;  not  approved,  '69,  268;  '72,  664 ;  '78,  584. 

By  Major  Gillmore,  1872,  for  improvement  by  ship-channel  from  Femandiua  to  St. 
John's  Biver,  29.5  miles;  estimated^cost,  $758,516,  '72,  665,675. 

By  Major  Gillmore,  1872,  for  ship-channel  from  Nassau  Sound  to  St.  John's  Biver, 
9.75  miles;  estimated  cost,  $602,624,  '72,  665.    These  last  plans  not  recom- 
mended by  Lieutenant-Colonel  Gillmore,  '72,  676. 
Projects. 

By  M%jor  Gillmore,  1869,  for  channel  80  feet  by  10  feet  at  mean  low- water  at  the 
mouth  by  repeated  dredging  and  raking ;  estimated  cost,  $10,000  annually,  '69, 
47,269:  '70,  63. 

By  Mfl(jor  GUlmore,  1871,  for  deepening  channel  by  dredging  with  a  steamer  with 
a  centrifugal  nump,  '71,  70 ;  '72,  66, 666. 

By  LieutenanF-Colonel  Gillmore,  1874,  for  dredging  an  inside  passage  between  Nas- 
sau Inlet  and  St.  John's  Biver,  '74,  ii,  11 ;  '75,  i,  84. 

By  Lieutenant-Colonel  Gillmore,  1875,  for  improvement  of  the  inside  passage  firom 
St.  John's  Biver  to  Femandina  by  a  channel  80  feet  wide  and  11  feet  deep  at 
high-water;  estimated  cost,  $160,000,  '75,  ii,  59;  '79,  9a 

By  George  Daubeney,  1878,  for  deepening  Volusia  Bar  by  means  of  2  jetties  to 
extend  to  5.5  feet  to  6  feet  of  water,  with  outer  ends  200  feet  to  250  feet  apart, 
their  crests  at  the  level  of  low- water;  estimated  cost,  $12,520;  for  straighten- 
ing river  above  Volusia  Bar  by  cut-ofb,  1,160  yards  aggregate  length ;  estimated 
cost,  $29,000,  '79,  797,  796.  Lieutenant-Colonel  Gmmore  recommended  that 
jetty  on  west  side  be  tried  first  before  incurring  the  expense  of  two,  and  amended 
estimates  for  jetties  and  cut-oifs  to  $15,000  and  $35,000,  '79,  795, 796. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  jetties  at  mouth  of  St.  John's  Biver;  the 
north  jetty  to  be  9,400  feet  long,  with  its  inner  end  on  Fort  George's  Island ;  the 
south  jetty  6,800  feet  in  length,  with  inner  end  on  the  mainland,  below  General's 
Mound ;  width  between  jetties,  1,600  feet :  both  jetties  to  be  submerged  from 
shore  to  a  point  2,000  feet  from  sea-ends,  the  rest  at  a  level  of  half-tide,  '79,  781. 
The  jetties  to  consist  of  a  superstructure  of  riprap  stone  resting  on  a  mattress 
of  logs  and  brush ;  estimated  cost,  $1,306,409,  '79,  784. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  dredging  the  shoalest  places  between  the 
bar  and  Jacksonville  to  a  greater  depth,  at  an  estimated  cost  of  $120,000,  '79, 
785. 

Surveys. 

1853.  By  United  States  Coast  Survey,  of  entrance  to  St.  John's  Biver,  '78;  581. 
1871.  Under  direction  of  Major  Gillmore,  '69,  47,  266 ;  '72,  672. 
1875.  By  George  Daubeney,  '75,  ii,  48. 

1877.  By  Captain  Post,  examination  of  channel.  '77,  378. 

1878.  Under  direction  of  Lieutenant-Colonel  Gillmore,  '79,  99,769,795. 

1879.  By  George  Daubeney,  borings,  current  observations,  and  soundings,  '79,  98, 
76&-781,  7fe-792. 

1879.  By  George  Daubeney,  of  Upper  St.  John's,  '79,  796. 
Maps. 

Sketch  of  the  dredging  steamer  Henry  Burden,  '75,  ii,  41. 

Comparative  chart  of  surveys  of  the  bar,  1853,  1868,  and  1878,  showing  the  sites  of 
proposed  jetties.    Map  or  the  bar  in  San  Juan  Biver,  1791,  '79,  784.    Charts 
showing  tne  discharge  of  St.  John's  Biver,  sheets  A  to  K,  '79,  790. 
Of  Volusia  Bar,  followed  by  chart  showing  certain  bends  on  the  St.  John's  Biver 
between  Lakes  George  and  Monroe,  '79,  796. 

[L.  M.  M.] 
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1^..:. $20,000, 

1837 15,000, 

1838 51,113, 

1843 25,000, 

1844 20,000, 

1852 10,000, 

1864 15,000, 

1866 6,000, 


^'66.  iu,35. 
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ST.  JOSEPH  HARBOB,  9HGH.-€ontiiMied. 

Appropriations— CoDtiuued. 

1867 $23,000.    ActofMaroh2,  1867. 

1870 •15,000,  '70,44. 

lOTl 10,000,  '71,42. 

1872 3,000,  '72,30. 

1874 2,000,  '74,  i,45. 

1875 35,000,  '75,  i,50. 

1876 ; 12, 000, '76,  i,  36, 103. 

1878 12,000, '78,  124. 

1879 6, 000, '79,  166. 

Total  to  1879 280, 113. 

List  of  appropriations,  '79,  1633.    AUotted  in  1867,  $7,500,  '68,  32;  '76^  ii,  517. 
Gominerce* 
Harbor  of  refage,  S.  Doc.  42,  35th  Cong.,  iBt  Seas.,  page  84,  '66,  i,  20 ;  '67,  i,  104  ;  '68^ 
119;  '75,i,264;  '76,ii,519.   Railroadbridgeadetnmentto  the  harbor, '74, 1,195; 
'75,  i,  264 ;  '76,  ii,  317.    Modification  of  the  present  form  of  the  railroad  bridge 
recommended  by  the  Board  of  Engineers, '  76,  ii,  317.    Importance  of  the  haf  bor, 
S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  82,  '66,  iv,lll;  '67,  103.    Jnstification 
of  improvement,  S.  Doc.  42, 35th  Cong.,l6t  Sobs.,  page  84.  '67,  104.    Benefits  of 
improvement,  '6^  i,  20;  '68,  119;  '75,  i,  262;  '76,  ii,  103,  ii,  516.    Shipping 
interests,  '67,  104;  '68»  119. 
Statistics,  '66,  iv.  111;  '67,  104;  '69,  98;  '70,  144;  '71,  158;  '72,  194;  '73,  281; 
'74,  i,  196;  '75,  i,262;  '76,  ii,  518;  '77,  920;  '78»  1215.    Of  Benton  Harbor,  '76, 
ii,518;  '77,  920;  '78»  1216;  '79,  1632. 
Contracts. 
1866.  Hasbrouck  and  Conro,  materials,  '66,  iv,  113;  '67,  58;  '68, 119.— 1870.  ILA. 
Conolly,  materials  and  labor,  '71, 155.   Charles  Fitzsimmons,  stone,  '71,  155, 156. 
Messrs.  Pierce  and  Whaling,  iron,  '71,  155,  156. — 1871.  R.  A.  Conolly,  materials 
and  labor,  '71, 157.    Parkhurst  and  Wilkinson,  for  iron,  '71, 157. — 1875.  Hoghes 
and  Williams,  materials  and  labor,  '75,  i,  262. — 1876.  Cnlbert  Hopkins,  material 
and  labor,  '77,  919. — 1878.  N.  Stanton  Qero,  pier  extension,  '79,  1631. 
Abstracts  of  bids,  '66.  iv,  113,  '75,  i,262;  '77,  ^20;  '79,  1634. 
Abstract*  of  contracts,  '66,  iv,  113;  '67,  58, 105;  '68, 119;  '71,  157;  '75, 1,362;  '77, 
920. 
Documents*    (Not  published  in  reports.) 

S.  Doc.  16, 34th  Cong. ,  3d  Seas.    H.  Doc.  160, 43d  Cong.,  2d  Sees. 
Engineers* 
Chief  of  Engineers. 
Reports,  '66,  i,2,5,iii,  11,  35,  iv,  110;  '67,  24;  '68»  32;  '69,  33;  '70,  44;  '71,  41; 
'72.  39;  '73,  39;  '74.  i,  45;  '75,  i,  50;  '76,  i,  92, 103;  '77, 109;  '78;  124;  '79, 166, 
167. 
Board  of  Engineers. 
To  examine  the  harbor,  1875,  and  the  constmotion  of  the  railroad  bridge  across 
harbor,  and  report  whether  the  bridge  materially  affects  the  commerce  of  the 
harbor,  and,  if  so,  in  what  manner  its  construction  mskj  be  modified.    Board  rec- 
ommend, in  place  of  present  south  draw,  a  swinging  bridge  with  clear  openings 
of  75  feet,  '76,  i,  92.  ii,  316.    Beport.  '76,  ii,  316. 
(Majors  Houston,  Gillespie,  and  Mansneld.) 
Engineers  in  Charge. 
M%i.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  pages  82, 175. 
Lieut.  Col.  T.  J.  Cram,  1864-'65.    Report,  '66,  i,  19.  » 

Colonel  Sitgreaves,  1865,  '66,  i,  20. 

Maj.  J.  B.  Wheeler,  i866-'69.    Reports,  '66,  iv,  110;  '67,  103;  '68,  119. 
Capt.  F.  U.  Farquhar,  1869-72.    Reports,  '69,  97;  '70,  143;  '71,  155;  '72,  183. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72, 194 ;  '73, 281 ;  '74,  i,  194;  '75,  i,  261 : 
•76,  ii,  516;  '77,  919;  '78*  1214;  '79,  1631. 

Lieut.  D.  P.  Heap,  1866-'69.    Reports,  '67,  103 ;  '68,  119. 
8.  C.  B.  Carpenter,  '67,  104. 
Estloiates. 

By  Ms^or  Graham,  1857,  for  repairs  and  dredging,  |97,633.91,  S.  Doc.  42,  35th Con^., 

1st  Sess.,  pages  83, 175. 
By  Lieutenant-Colonel  Cram,  1864,  for  repairs  and  pier  extension,  $7,500,  '66^  1,5, 19. 
By  Major  Wheeler,  1866,  additional  for  completion,  $28,459.84,  '66,  iii,  11,  it.  111, 

112 ;  '76,  ii,  517. 

*  $500  traiLBfeiTed  to  Grand  Hayen,  '70, 44. 
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ST.  JOSEPH  HARBOR,  MICH.— Oontinued. 

Estimates— Continued. 
By  Captain  Heap,  1867.  for  crib  pier,  $77,000,  '67,  104 ;  '74,  i,  194. 
By  Captain  Farqnhar,  1869,  for  completion,  $316,666,  '69,  34,  97,  96;  '74,  i,  194;  '76, 

11,  518. 
By  Miyor  Mansfield,  1875,  for  pier  extension  and  river  work,  |50,215.47,  '75,  i,  262, 

365;  $42,127.11,  '75,  i,  263. 
For  completion  of  harbor  and  river  -work,  1876,  in  addition  to  appropriation  of  1876, 

t  16,320.26,  '76,  i,  103,  ii,  517.     For  completion,  1879,  of  existing  project, 
13,216.71,  '79,  166. 
Expenditures.    (See  also  Financial  Statements.) 

On  repairs,  '66, 1,  20;  '72,  194 ;  '76,  ii,  518. 
Financial  Statements. 

'66^  i,  5,  20;  '67,  24, 105;  '68,  32, 119;  '69,  34;  '70,  44,  143,  144;  '71,  42,  156;  '72, 
39,  184,  194 ;  '73,  &,  281;  '74,  1,  45,  196;  '75,  i,  50, 263;  '76,  i,  103,  ii,  518;  '77, 
109,  920;  '78,  124,  1216;  '79. 166,  1633. 
Ijeffislation. 

Besolntions  of  the  legislature  of  Michigan,  April,  1875,  askinj^  the  Secretary  of  War 
to  cause  an  examination  of  the  harbor  to  be  made,  '76,  ii.  316. 
Operations. 


1 
North  pier.  -  Sooth  pier. 

1 

Birer. 

Kemarlrs. 

Tmt. 

1 
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14 
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Befere&ces. 

1884-65 

L./L 

L./L 

Bepairs 

'00,  i,  20. 

1866 -'67 
1867-68 

409 

200 

200 

409  linear  feet  old  raperstractore 
replaced  on  north  pier  and  200 
linear  feet  on  soatii  pier. 

'67,24; '76,11,518,520. 

'68,82;  '76,ii.520. 
'69,  88,  97. 

1868-69 

"No  work  darinsr  the  tom* 

1860-70 

do 

'70,  44,  143. 
'71,41:  '74,1,  196. 

1870 -'71 

South  pier  extenidon  completed. .. 
Henain  to  tlie  north  vier 

3871 -'72 

416 

'72,89,183;  »76,ii,518, 
'73,39,  281:  '74,1,195. 

187? -'T? 

Pile  protection  for  pier  head ;  re> 

pairs. 
"So  work  dnrlns  the  year 

1873-74 

'74,  i,  45. 

1874-76 

Wing-dam  begun ;  repairs 

'76,  i,  50,  261. 

1875-76 

800 

60 

""si' 

628 

'76, 1,  103,  ii,  516,  618. 
'70, 100,  019. 

1876-77 

North  vier  rinravped .  

1877-78 

50 

Pier  leveled  and  refilled 

'78, 124,  1214. 

1878-79 

6.740  onbic  varda  drediEed 

'79, 166. 1631. 

Statement  of  condition  of  the  work  in  1857,  S.  Doc.  42)  35th  Cong.,  1st  Sess.,  page 
82.  Statement  of  condition  of  the  work  in  1867,  '67,  103;  '68^  119.  Inference 
from  old  maps,  plans,  etc.,  that  the  total  amount  appropriated  A:om  1836  to 
1866  was  expended  on  1,100  linear  feet  of  north  pier  and  on  212  linear  feet  of 
south  pier,  '74,  i,  194 :  '76,  u,  519.  History  of  operations,  1866-74,  '74,  i,  194; 
1866-75,  '76,  ii,  519;  to  1878,  '79,  1632.  Cribs  lost.  '76,  li,  516;  '77.  109,  919. 
Abstracts  of  materials  used  and  work  done,  '72, 18:3;  '79,  1631. 
PliTSical  Characteristics. 
General,  of  St.  Joseph's  Biver,  '67,  103;  '76,  ii,  519;  '77,  920.  Shore  drift,  '75,  i, 
264;  '76,  ii,  520. 

Plans. 

By  Colonel  Cram,  1865,  for  extension  of  south  pier  200  linear  feet,  '66,  i,  19. 

By  Captain  Heap,  1867-'68,  for  south  pier  extension,  (1)  by  crib-work ;  (2)  by  pile- 
work  ;  pile- work  recommended  on  the  score  of  economy ;  1st  plan  approved, 
'67,24;  '74,  i,  194. 

Projects. 

By  Mtgor  Graham,  1857,  for  repairs  and  dredging,  S.  Doc.  42,  35th  Cong.,  Ist  Sess., 

pages  83,  84.  175. 
By  Jjieutenant-Colonel  Cram,  1864~'65,  for  repairs,  etc.,  '66,  i.  19.  iv,  110. 
By  Major  Wheeler,  1866,  for  extension  of  the  south  pier  200  feet,  with  repairs  to 

both  piers;  estimated  cost,  $28,459.84,  '66^  iii,  11,  iv.  111,  112;  '76,  ii,  517; 

'  79, 1633.    18^.  For  an  extension  of  south  pier  700  feet ;  estimated  cost,  |77,000, 

'67,  104;  '74,  i,  194;  '76,  ii,  518. 
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Projects— CoDtiniied. 
By  Captain  Farqnliar,  1869,  for  the  extension  of  the  north  pier  940  feet  and  the 

south  pier  928  feet ;  estimated  cost,  $116,600,  '67,  34, 97 ;  '74,  i,  195 ;  '76^  ii,  51& 
By  Major  Mansfield,  1875,  for  the  extension  of  the  north  pier  N.  78^  W.  (previona 

direction  having  been  N.  '37i^  W.)  for  a  distance  of  400  feet,  at  estimated  cost 

of  $42,215.47,  '75,  i,  265;  '76.  ii,  518. 

Svrvevs. 

1856.  Under  direction  of  Major  Graham,  S.  Doo.  42.  35th  Cong.,  1st  Bess.,  page  83. 

1863.  Under  direction  of  Major  Raynolds, '76,  ii,  519. 

1865.  Under  direction  of  Colonel  Cram,  '66,  i,  20. 

1869-70-71.  Under  direction  of  Captain  Farqnhar,  '76,  ii,  520,  521. 

1874.  Under  direction  of  Major  Mansfield,  '74,  i,  45:  '76,  ii,  521. 

1875.  Under  direction  of  M%}or  Mansfield,  '75,  i,  261,  264;  '76,  u,  316. 

1879.  Ordered  hj  act  March  3, 1879,  of  St.  Joseph  Hiver,  indlndiiig  ohumel  to  Benton 

Harbor;  assigned  to  'Maioi  Mansfield,  '79,  167. 
Map. 
Of  harbor,  '66^  i. 


ST.  JOSEPH,  MO.— (See  MissouBi  Rivxb.) 


ST.  liOlJIS  HABBOB,  MlMiMippl  Biver.— (See  also  MisaissiPPi  Rttkr 

BETWEEN  FALU9  OF  8T.  ANTHONT  AND  CaIBO.) 

Appropriations. 

1836-'44.  175,000  for  bnilding  piers  to  give  direction  to  current  near  St.  Lonia,  '73, 

59,  322;  H.  Doc.  120,  44th  Cong.,  1st  Sees. 
1872-73^4-75-76.    (Seie  Mississippi  River.)    Amounts  applied  to  protection  of 
Sawyer's  Bend  and  construction  of  Venice  Dikes,  in  vicinity  of  St.  Loais,  '76^  i, 
644  •  '77  514. 
1876.  $29,eo6  for*  closing  Cahokia  Chute,  opposite  St.  Louis,  '76, 1, 141,  647;  *77, 

81,  513. 
1878.  175,000,  '78,  93,  171. 
For  total  of  appropriatiana  see  ante,  page  36. 
Commerce. 
Importance  of  harbor,  '71,  321,  327.    Ipjury  to  shipping  from  ice,  '77,  81,  505.     Ne- 
cessity of  winter  harbor,  '77,  81,  506. 
Eni^neers. 
Chief  of  Engineers. 
Reports,  '71,  58;  '72,  54;  '73,  54;  '74,  i,  60;  '75,  i,  66,  511;  '76^  i,  80;  '77,  81; 
•78,  93;  '79,  118. 
Board  of  Engineers.  i 

Convened,  1872,  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Maramec  River,  with  a  view  to  the  preparation  of  plans  for  the  im- 
provement of  *    *"    *    St.  Louis  Harbor  and  protection  of  banks   *    *    *   near 
St.  Louis,  '72,  54,  358.    Recommend  improvement  of  harbor  by  ultimately  mak- 
ing east  shore  throughout  entire  len^h  of  harbor  parallel  to  present  city  front, 
reducing  width  of  nver  to  1,200  or  1,500  feet  by  means  of  longitudinal  dikes  or 
by  jetties.    Consider  that  present  demands  of 'commerce  require  river  from 
BischoiTs  Dike  to  East  St.  Louis  levee  to  be  confined  to  above  width  by  the  rais- 
ing and  extension  of  Venice  and  Long  Dikes,  '72,  55,  364,  366;  '73,  453;  '74^  i, 
327. 
(Lieutenant-Colonels  Newton  and  Raynolds,  Majors  Warren  and  Memll,  and  Cap- 
tain Allen.) 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Ravnolds,  1871-73.    Reports,  '71,  312;  '72,  349. 
Col.  J.  H.  Simpson,  1873-'—.    Reports,  '73,  453;  '74,  i,  325;  '75,  i,  477,  497;  '76; 
i,  636;  '77,  505;  '78,  679;  '79, 1024,  1045. 
AflfiTflnPAwrfl 

Capt.  C.  J.  Allen.    Reports,  '71,  314;  '72,  350. 
R.  £.  McMath.    Report,  '73,  453. 
D.  M.  Currie.    Report,  '79,  1034. 
Efiti  mates. 
By  Board  of  Engineers,  1872,  to  meet  present  demands  of  commerce  by  raising  and 
extension  of  Venice  and  Long  Dikes,  $197,324,  '72,  55,  364,  366;  '73,  455;  '7i  h 
326 ;  '76,  i,  636,  645. 
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ST.  liOUIS  HABBOR9  Mississippi  River— Coutioned. 

Estimates— Continued. 
By  Col.  J.  H.  Simpson,  1875,  for  closing  Cahokia  Chute,  channel  east  of  Arsenal 

Island,  hy  low  dam,  $75,000,  '75,  1,  505;  '76,  i,  642:  '77,  505;  '78.  93.     l«77. 

Changed  to  high  dam,  with  island  revetment,  |104,600,  *77,  514 ;  '78»  686. 
By  Col.  J.  H.  Simpson,  1879,  for  dikes  at  Bloody  Island  on  three  different  lines,  1st, 

1549,950;  2d,  $^,200;  3d,  (13,380,  '79,  1047. 

Financial  Statements* 

'76.  i,  644 ;  '77.  i,  514 ;  '78,  686 ;  '79,  1034. 
Etevislation. 

Necessity  of,  for  fixing  harbor  and  channel  lines  at  and  near  city  of  St.  Louis,  '75. 
i,  66,  505,  511,  513. 

Operations. 

1872-^73.  At  Venice  and  Long  dikes,  '73,  54,  454. 

1873-^4.  Operations  continued,  '74,  i,  66,  324. 

1874-^5.  Operations  continued,  '75,  L  65,  477. 

1875-^6.  Limited  to  repairs,  '76,  i,  80,  635. 

1876-^.  Limited  to  repairs ;  revetment  of  Arsenal  Island  and  abutments  for  dam ; 
closinff  Cahokia  Chute,  '77,  81,  504. 

1877-78.  Preservation  of  works  at  Sawyer's  Bend ;  extension  of  revetment  at  Qa- 
hokia  Chute,  '78.  93.  778. 

1878-79.  Preservation  01  works  at  Sawyer's  Bend ;  completion  of  dam  (closing  Ca- 
hokia Chute)  to  height  of  9  feet  above  low-water ;  revetment  of  Arsenal  Island, 
•79.  119,  1024,  1027,  1035. 
Physical  Cliaracteristics. 

(See  Mississippi  between  Falls  of  St.  Anthony  and  Cairo.) 
Plans. 

Early  plans  for  improving  harbor,  '73,  321 ;  '72,  349. 

By  Col.  J.  H.  Simpson,  1^9,  for  dike  from  Bloody  Island  opposite  city  of  East  St. 
Louis  north  to  the  dike  opiKwite  Brooklyn  on  the  Illinois  shore ;  considered 
unnecessary  and  ii^judicious,  '79.  1047. 
Private  and  Corporate  DForic* 

By  city  of  St.  LoqIb,  to  protect  harbor,  '71,  321 ; — expending  up  to  1869  $840,121, 
*71,  59.    Encroachment  of  city  on  water-way,  '75,  i,  66,  497,  511,  513. 
Projects. 

Early  projects  for  improving  harbor,  '71^  321. 

Capt.  C.  J.  Allen,  1871,  considers  j[>roferable  plan  to  be  a  contraction  of  water- 
way, consistent  with  stable  regimen,  by  longitudinal  dikes  throughout  entire 
length  of  harbor,  '71.  326.  Chief  of  Engineers,  1872,  regards  favorably  the 
canalizing  of  entire  length  of  harbor,  '72,  348. 

Board  of  Engineers,  1872,  consider  that,  mtimately,  the  river  throughout  lenarth  of 
harbor  should  be  made  to  flow  in  a  permanent  channel  by  jetties  or  by  longi- 
tudinal dikes,  bringing  the  eastern  shore  parallel  with  the  western  and  distant 
therefrom  from  1,200  to  1,500  feet.  Present  demands  of  commeroe  require  river 
from  Bischoff's  pike  to  East  St.  Louis  levee  to  be  confined  within  above-named 
limits  by  the  raising  and  extension  of  Venice  and  Long  Dikes ;  estimated  cost, 
(197,324,  '72,  55, 364. 366.    Began  in  1872,  '73.  54. 454. 

For  improving  the  harbor,  1875,  by  closing  Cahokia  Chute  channel  east  of  Arsenal 
Island ;  ultimate,  but  not  present,  necessity,  '75,  i,  504.  Action  of  city  of  St. 
Louis  in  buildiuff  dike  from  shore  into  west  channel  of  Arsenal  Island  compli- 
cates question  of  closing  Cahokia  Chute,  '75,  i,  503.511;  producing  erosion  of 
Arsenal  Island  and  unfavorably  affecting  improvement  at  Morse-Tail  Bar,  '76. 
i,  81, 637.  Rapid  destruction  of  Arsenal  Island  makes  its  protection  and  the 
closing  of  Cahokia  Chute  imperative;  estimated  cost,  (104,600,  '76i  h  642. 
Work  began,  '77. 81, 505.  Danger  to  harbor  and  shipping  from  ice  f^m  throw- 
ing entire  volume  of  river  through  west  channel  necessitating  the  raising 
of  dike  and  formation  of  winter  harbor  in  pool  below  dike,  east  of  ArseniS 
Island, '77.  81,505. 

Surveys. 

1868-^69,  '69.  43,108;  '70.  31,228. 

1870-71,  '71,  58,312,314;  '72,  350. 

1875-76, '76,  i,  643, 644. 

1877-78,  '79,  120, 1031, 1045.  [L.  Y.  S.] 


ST.  MARK'S  RITER,  FliA.— IsfPROVEMBNT  of. 

Appropriatloiis. 

1828  (survey) |500.  Act  of  May  23. 

1829 6,500.  Act  of  March  2. 

1830 10,000.  Act  of  April  30. 
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ST.  MARY'S  RITfiB,  FI«A«— Contiiuied. 

Appropriations— Continued. 

1831 97»4d0.  Act  of  Mfuroh  2. 

1832 4,500.  Act  of  July  3. 

1833 1,600.  ActofMarch2. 

1834 4,600.  Act  of  June  28. 

1844 2,500.  Act  of  June  15. 

Total  to  1879 |37,530. 

Commerce. 

Commercial  adTantages  of  vicinity,  '72,  637.    Bates  of  transportation,  '72,  638. 

Commerce  does  not  warrant  further  improvemeuty  '72,  639. 
Statistics,  '72,  637,638. 
Eiiirineer«« 
Chief  of  Engineebs. 

Reports,  '71,  69;  '72,63. 
Engineer  in  Charge. 

Col.  J.  H.  Simpson,  1872.    Report,  '72,  586, 696. 
Assistants. 
K.  H.  Curtis,  1872,  '72,  586. 
Joe.  Bumey,  '72,  586.    Report,  '72,  637. 
Estimates.    (See  Plans.) 
Piiysical  Ciiaracteristics. 

General,  '72,  638, 639.    Condition  of  tbe  channel,  '72,  586, 636, 639. 
Plans. 
By  Jos.  Bumey,  for  the  excavation  of  a  channel  through  the  oyster-beds,  by  dredg- 
jug  and  rook  excavation,  to  a  width  of  200  feet  and  depth  of  9  feet  at  low-tide, 
at  an  estimated  cost  of  |40,866.10,  '72,  63,639. 
Surveys. 
1872.  By  Jos.  Bumey.    Report,  '72,  637. 


ST.  MARY'S,  OA.9  AND  ST.  JOHIV'S,  FI«A.— Inland  passage  usivnas. 

Appropriations. 

1828 113,500.  Actof  May23. 

1830 1,500.  Act  of  April  23. 

1833 9,000.  Act  of  March  2. 

1835 15,000.  Act  of  March  3. 

1836 5,000.  Actof  July2.  « 

1837 5,000.  Actof  March  3. 

1838 29,000.  ActofJuly7. 

Totaltol879 *78,000. 

Enirineers. 

Chief  of  Enoinsbrs. 
Report,  '66,  i,  7. 


ST.  niARY'S  RITER  ABTD  ST.  MARY'S  FAIXS  GABTAI^  MICH.- 

iBfPROVEMENT  OF. 

Appropriations. 

1850.  750,000  acres  of  land  bv  the  United  States  to  the  State  of  Michigan ;  grant 
accepted  and  a  contract  let  to  a  company  to  construot  it  for  the  land  grant 
Begun  in  spring  of  1853 ;  completed  June  18, 1855.  Amount  expended  by  com- 
pany, about  11,000,000,  '77,  922. 

1856 $100, 000, '66.  iii,  34,  Iv,  67. 

1866 50,000,  '66.  iii,  34,  iv,  67. 

1867 50,000,  '67.  27,  147. 

1869 10, 692, '69,  22. 

1870 150,000, '70,  45. 

1871 350,000, '71,42,43. 

1872 300,000,  »72,  40,  201. 

1873 200,000.  '73,40. 

1874 200,000,  '74,1,46,198. 
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ST.  MAHT'&BnrER  AJVD  ST.  MARY'S  FAJULS  CAJVAI^  BUCK.- 

Contiuaed. 

AppropriatioiiS— Continued. 

1875 1200,000,  '75,  i,  60,  268. 

1876 130,000  '76,i,104,ii,627;  '77,  UO. 

1878 175,000,  '78,  125,1219. 

1879 300,000, '79.  167,1644. 

Total  to  1879 |2, 215, 692. 

List  of  appropriations  from  1870  to  1879,  '79,  1644. 
Commerce. 

Rapidly  increasing,  '67,  iv,  67 ;  ver^  great,  '66,  i v,  75 ;  all  to  and  from  Lake  Supe- 
rior, '67,  231 ;  requires  channel  for  vessels  drawing  14  feet,  '67,  253-255 ;  require- 
ments, '69, 106,107;  '70,  160,163;  '71,  108,170. 

Statistics,  '66,  iii,  34 ;  '71,  171 ;  '72,  201 ;  '73,  288 ;  '74,  i,  198 ;  '75,  i,  267 ;  '76,  ii, 
626;  '77,  925;  '78,  1218;  '79,  1643. 
Contracts. 

1866.  John  Brown  &  Company,  dredging,  at  48  cents,  90  cents,  and  |2  per  cubic 
yard,  '67,  147.— 1870.  W.  W.  and  E.  T.  Williams,  removal  of  bowlders,  '70, 160 ; 


1873.  Boyle  &  Roach,  continuing  work  on  canal,  '73,  287,289.-1874.  Barker  & 
Williams,  building  pier,  '75,  i,  50;  '76,  i,  103, 266, 270.— 1875.  Aucust  Wallbaum,* 
face  stone,  at  64  cents  per  cubic  foot,  '75,  i,  267,269.    Henry  van  Vleck,  face 
stone  for  looks,  '76,  ii,524.    Boyle  &  Roach,  building  new  lock  masonry,  '75, 
1,267,269.    C.  C.  Barker  &  Son,  pier- work.  '76,  ii,  524.— 1877.  C.  S.  Barker, 
dredging,  '78,  1219.— 1879.  E.  A.  Wetmore  &  Company,  timber,  at  14i  cents  per 
cubic  yard,  '79,  1645.    Larkin  &  Patrick,  timber,  at  14.4  cents  per  cubic  foot, 
'79,  1645. 
Failing  bidders,  August  Wallbaum  and  T.  D.  Van  Wagenan,  '76,  ii,  524. 
Abstracts  of  contracts,  '66,  iv,74;  '67,  152,232,233. 
Abstracts  of  bids,  '72,  198;  '73,  289;  '75, 1,268-270;  '77,  295;  '79,  1645. 
Fonn  of  bids,  '66,  iv,  68. 
I>OC1imentS«    (Not  published  in  reports.) 

Reports  of  Captain  Whipple  in  1865,  '66,  i,  4,  iv,  63-66. 
Enffineers. 
Chibf  of  Enginesrs. 
Reports,  '66,  i,4,ii,41,iii,4,7,34,iv,e7;  '67,  27,252;  '68,  36;  '69,  34;  '70,  44,45, 
162;  '71,  42,43;  '72,  39,  40;  '73,  40;  '74,  i,45;  '75,  i,  50;  '76, 1,103,104;  '77, 
109,110;  '78,  124;  '79,167. 
Board  of  Enoinbers. 
Recommended,  in  1858,  the  abandonment  of  west  channel  and  adoption  of  middle 
channel,  '66,  iv,  63. 
Engineers  in  Charge. 
Capt.  Augustus  Canfield,  1853,  '77,  924. 
Capt.  A.  N.  Whipple,  1859,  '66,  i,  4,  iv,  63-66. 
Cot  T.  J.  Cram,  1866-70,  '66,  ii,  41.    Reports,  '66,  iv,  62-68 ;  '67,  147, 148, 230-233, 

253-255 ;  '68,  139, 151, 152 ;  '69,  105, 106, 113 ;  '70,  162. 
Mai.  Walter  McFarland,  1870,  '70,  150. 
Mai.  O.  M.  Poe,  1870-73,  '70,  150. 
Maj.  Godfrey  Weitzel,  187^'—,  '73,  40.    Reports,  '73,  286 ;  '74,  i,  196, 198 ;  '75,  i, 

266;  '76,  i,  747,  ii,  523 ;  '77,  921;  '79,  1641. 
Capt.  Alexander  Mackenzie,  in  temporary  charge,  1878.    Report,  '78»  1217. 
Assistants. 
Capt.  F.  U.  Farquhar,  '66,  ii,  41. 
Capt.  G.  J.  Lydecker,  '67,  147 ;  '68,  140, 151. 
Capt.  H.  C.  Wharton,  '69,  :^,  114, 115.    Report,  '70, 158. 
Alfred  Noble,  '71,  165;  '75,  i,266;  '76,  ii,523;  '77,  922;  •78»  1219;  '79,  1644. 
H.  A.  Ulffere.    Report,  '74,  i,  198. 

Capt.  A.  N.  Lee,  '74,  i,45;  '75,  i,50;  '76,  i,103;  '77,  109. 
estimates. 

By  Captain  Whipple*  1859,  for  dredging  river,  $50,000,  '66,  i,  4  ;--to  complete  middle 

channel,  Lake  George,  971,010,  and  East  Neebish  Channel,  $14,290,  '66,  iy,63. 
By  Colonel  Cram,  1866,  to  complete  the  river  improvement,  $445,000,  '66,  iii,  34 : 
aggregate  for  river  improvement,  $423,983,  '66,  iv,  66,  73 ;  revised,  in  1867,  to 
$4^,313,  '67,  255.    1867,  to  complete,  $323,9^,  '67,  148, 230.    1868,  to  complete, 


s*#l 


Contract  annulled.  '76,  ii,  624. 
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ST.  9IART*S  RIT£R  AND  fST.  MART'S  PAULS  CAlVAIi,  flUCH.— 

Continned. 

Estimates— Continned. 

excluflive  of  canal,  |398,393,  '68,  36, 140, 151.    1869,  for  various  improvements 
of  river,  $141,021,  '69,  34,106. 

By  Major  Poe,  1870,  for  river  improvement,  $155,021.06 ;  for  canal  improvement, 
$1,000,000  to  $1,200,000,  '70,  160,  161, 162.  IST^-TS,  abstract  of  monthly  esti- 
mates for  materials  and  labor, '  73, 288.    1872,  for  new  locks,  $1, 159,330,  '74,  i,  197. 

By  H.  A.  Ulffers,  1874,  for  improvement  of  Hay  take  Channel,  $3,136,977,  '74^  i,  199. 

By  Major  Weitzel,  1876,  to  complete  project,  except  locks,  $865,000;  for  proposed 
improvement  of  upper  end  of  canal,  $210,000,  '76,  ii,  525.    1677,  for  completion 
of  existing  projects,  $570,000,  '77,  925.    1879,  for  completion  of  canal,  $195,000, 
'79,  1643. 
Financial  Statements* 

'66,  iii,  34 ;  '67,  148  j  '68,  36, 140, 151 ;  '69,  34, 106 ;  '70,  45 ;  '71,  43, 167, 168 ;  '72.  40, 
401:  '73,  40,288;  '74,  i,  46, 198;  '75,  i,  50, 268;  '76,  i,104,ii,587:  '77,110,925; 
'78,  125, 1219 ;  '79,  167, 1644. 

lieffisiation. 

Ijegislature  of  Michigan  resolved  to  cede  the  canal  to  the  United  States,  '69,  106 ; 
'70,  163.  Additional  legislation  may  be  necessary  to  secure  right  of  way,  or 
ownership  of  land  by  the  United  States,  '71,  166.  Commissioners  appointed  by 
State  autnority  to  condemn  lands  needed  for  enlargement  of  canal,  '72,  16^ 
167:  '72,  39,  195-198;  '73,  286;  '74,  i,45. 

Operations* 

£arly  history  of  improvement,  '66,  iv,  63.  Historical  and  descriptive  sketch,  illus- 
trated, '77,  92^924 ;  '79,  1644. 

1866-^67.  Dredging  in  middle  channel,  Lake  George ;  80  cubic  yards  removed,  '67, 
147  148. 

1867-'68.  Dredging  138.415  cubic  yards  from  middle  channel,  '68,  36,  140. 

1868-'69.  Dredging  76,342  cubic  yards  from  middle  channel,  '69,  34,  105. 

1869-70.  26,397  cubic  yards  removed  from  middle  channel,  '70,  44,  158.  'Work 
begun  on  improvement  and  enlargement  of  canal  to  ^ve  14  feet  depth  of 
water, '70,  160. 

1870-71.  bowlders  and  earth  dredged  from  river ;  ledge  of  limestone  blasted  and 
removed  by  diver ;  .30,383.17  cubic  yards  rock  and  4,307.19  cubic  yards  gravel 
removed  from  canal,  '71,  42, 162, 165. 

1871-72.  17,741.16  cubic  yards  rock  and  26,839.40  cubic  yards  of  gravel  remoTed 
from  canal;  57,681.11  cubic  feet  of  revetment  and  the  guard-gates  built,  '72, 
40,  201. 

1872-73.  40,404  cubic  yards  rook  and  20,572  cubic  yards  of  sravel  excavated  fiom 
canal ;  32,120  cubic  feet  framing  and  23,337  cubic  feet  of  revetment  built.  '73, 
286,287. 

1873-74.  Work  on  old  prism,  of  deepening  and  widening,  pier  revetment  and  lock- 
pit  for  new  lock  nearly  completed,  '74,  i,  45,  46. 

1874-75.  Materials  delivered  and  labor  performed,  '75,  i,  50,  266,  270. 

1875-76.  Abstract  of  labor  performed  and  materials  delivered,  '76,  ii,  526. 

1876-^77.  54,6.^  cubic  feet  of  cut  stone  delivered ;  113,373  cubic  feet  of  maaonzy 
laid ;  arm  between  south  pier  at  the  foot  of  new  locks  and  the  shore  line  filled 
to  the  level  of  the  shore  and  banks  of  canal  raised,  '77,  109.  110. 

1877-78.  Work  on  locks  and  south  pier;  dredging  a  shoal  below  the  canal,  '78b 
124, 1219. 

1878-79.  Work  on  lock  and  south  pier,  '79, 167, 1644.    History  of  operations  to  1879, 
•79,  1644. 
Piiysical  Ciiaracteristics. 

•66,  iv,  64;  '69,  113,  115;  '70.  44,  158;  '71, 163.    Meanelevationof  wat«r,'71, 169; 
•72,  202.    Of  Hay  Lake  Channel,  St.  Mary's  Biver,  '74,  i,  199.    Of  river  and 
rapids,  '77,  922.    Sketch  showing  water  curve  of  1877-78,  '78;  12ia 
Plans.  ^ 

By  Colonel  Cram,  1866,  for  improvement  of  nverby  dredging,  revetting,  and,  per- 
haps, blasting,  '66,  iv,  65,  67 ;  '67,  255 ;  '69, 106, 113-115.  1867.  To  deepen  and 
improve  canal,  '67,  255;  '69,  106,  107;  '70,  163. 

By  M{y  or  Poe,  1870,  for  sheet  piling  1,000  linear  feet  of  dredged  channel  in  the  East 
Neebish J  estimated  cost,  |20,000,  '70,  158. 

By  H.  A.  Ulffers,  1874,  for  improvement  of  Hay  Lake  Channel,  St.  Mary's  River,  by 
dredging  and  blasting;  estimated  cost,  $3,136,977.    Report,  '74^  i,  198. 
Private  and  Corporate  l¥orl£. 

Original  canal,  12  feet  in  depth,  bnilt  by  a  private  company  at  a  cost  of  about 
$1,000,000,  receiving  750,000  acres  of  land  in  payment  that  had  been  granted  to 
the  State  of  Michigan  by  the  United  States,  '66^  iv,  66 ;  '  70.  160 ;  '77,  9^  Plo- 
poeed  transfer  of  the  canal  to  the  United  States,  '78, 1217 ;  '79,  1641. 


r 
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ST.  SIARY'S  BITER  AND  ST.  MART'S  WAMJLS  CAMAIaJOICU.^ 

Continued. 

* 

Projects. 

By  Board  of  Engineers,  1858,  for  abandoning  improvement  of  west  channel,  Lake 

George,  and  adopting  middle  channel,  'e6,  iv,  63. 
By  Captain  Whipple,  1859,  for  improvemeht  of  river  by  dredging;  estimated  cost, 

$80,000,  '66.  i,  4,  iv,  63-65. 
By  Colonel  Cram,  1866,  for  dredging  middle  channel,  Lake  George,  300  feet  by  14 

feet,  '66.  iv,  65,  67. 
By  M^or  Poe,  1870,  for  removing  bowlders  firom  the  river,  '70,  160.    For  improve- 
ment and  enlargement  of  canal  to  14  feet  water  and  new  system  of  lockage ; 

approximate  estimate.  (1,200,000,  '70, 160.    1871.  Modifications  of,  '71, 163, 164. 
By  M^jor  Weitzel,  1876^  for  improving  upper  entrance  to  canal ;  estimated  cost, 

$210,000,  '76,  ii,  52o.    Historical  and  descriptive  sketch  of  original  project  tor 

canal  and  its  enlargement  illustrated,  '77,  922-924. 
SnrFeTs. 

1858.  Under  direction  of  Captain  Whipple,  by  J.  H.  Forster,  of  middle  channel. 
Lake  George ;  map,  *6^  i. 

1863.  Under  direction  of  Lieutenant-Colonel  Graham,  by  O.  N.  Chaffee,  '66,  iv,  64. 

1864.  Under  direction  of  Colonel  Baynolds,  '66,  iv,  64. 

1868.  Under  direction  of  Colonel  Cram,  by  H.  C.  Wharton  and  Lieutenants  Green 
and  Hanpt  and  a  party  under  direction  of  Colonel  Baynolds,  of  parts  of  St. 
Mary's  Biver.    Report,  '69,  113. 
1871.  Under  Major  Poe,  by  Alfred  Noble,  of  canal.  '71, 165. 
1874.  Under  direction  of  Mi^or  Weitzel,  by  H.  A.  Ulffers,  of  Hay  Lake  Channel. 

Report,  '74,  i,  198-200. 
1879.  Under  direction  of  Major  Weitzel,  of  approaches  to  canal  for  16-foot  channel, 

'79,  168,  1643. 
Maps. 

By  J.  H.  Forster.  showing  dredging  in  middle  channel.  Lake  George,  '66,  i. 
By  Col.  Cram,  snowing  cross-section  of  middle  channel.  Lake  George,  '66,  iv,  65. 
By  Mi^or  Weitzel,  five  plates,  showing  original  and  improved  canal,  '77,  924. 
Of  Northern  and  Northwestern  Lakes,  showing  locality  of  St.  Mary's  River  and 
Canal,  '66^  i.    Sketch  of  canal  improvement,  1878,  '78, 1218. 

[C,  C] 


ST.    SIMOIV'S    SOUlVDy    GA.,    connection    with    Cnmlierland 
fSonnd* — (See  Cumi>kbt.and  and  St.  Simon's  Sounds.) 


SAIiGIH  HARBOII9  9IAS9.*lMPR0VEMENT  OF. 

Anpropiiations. 

1873 $15,000,  '73,  102. 

1874 10,000,  •74.  i,  111. 

Commerce. 

Statistics,  '73,  1109;  '77,  172. 
Contracts. 

1873.  A.  B.  Wright,  dredging,  at  44  cents  per  onbic  yard,  '73,  1085. — 1874.  Cnrtis, 

Fobes  &  Co.,  dredging,  at  20-35  cents  per  cnbicyard,  '74,  ii,  313;  '75, 11,403. 
Abstract  of  contracts,  '75,  ii,  403. 
Abstract  of  bids,  '75.  ii,  403. 
Enfftneers. 
Chief  of  Engineers. 

Reports,  '73,  102,  106;  '74.  i.  Ill;  '75,  i,  116;  '76,  i,  42;  '77,  37. 
Engineer  in  Charge. 
Lieat.  Col.  George  Thorn,  187^*77.    Reports,  '73, 1084, 1109;  '74,  ii,  312;  '75,  ii, 
402;  '76,  i,  167;  '77,  171. 
Assistant. 
S.  Haagensen.    Report,  '73,  1109. 

Financial  Statements. 

'73,  102;  '74,  i,  111;  '75,  i,  117. 
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8AI«EM  HABBOB,  MASS.— Contmiied. 
Operatloiis. 

1872-73.  Removal  of  9,266.5  cubic  yards  by  dredging.  '73,  102, 1085. 

1873-74.  Removal  of  31,496  cubic  yards;  channel  160  feet  by  8  feet  from  deep 
water  to  South  River  entrance,  '74.  i,  111,  ii.  313. 

1874-75.  Removal  of  43,503  cubic  yafds,  completing  project,  '75,  i,  116,  ii,  403; 
'76,  i,  43.    History  of  operations,  '76,  i,  167;  '77,  172. 
Private  and  Corporate  Work. 

Long  Point  protected  by  private  parties,  '77,  172. 
Project. 

By  Lieutenant-Colonel  Thorn,  1873,  for  excavation  of  channel  300  feet  by  1,730  feet 
and  8  feet  deep  at  mean  low-water,  and  to  constmct  a  eea-waU  and  bf^ftkwater 
for  the  protection  of  Long  Point:  estimated  cost,  $55^000,  '73,  102,  1084,  1109- 
1111 ;  '74,  i,  111,  ii,  312.  Deemed  unnecessary  by  Lieutenant-Colonel  Thorn,  as 
the  point  had  been  protected  by  private  parties,  '77,  37,  172. 

Surveys. 

1872.  By  S.  Haagensen,  '73,  102, 106, 109,  1110. 


SAIiEn  BITEBy  N.  J.-^lMPBowmEsn  of. 

A  pproprlatioiis* 

1871 $4,000, '71,80,695. 

1878 3, 000, '78;  62, 442. 

Commerce. 

Statistics,  '71,  695-697;  '79,  413. 

Contracts. 

1871.  American  Dredging  Company,  remoTal  of  lock,  '71.  606. — ^1878.  H.  F.  Bfain- 
ard,  dredging,  at  22  cents  per  cubic  yaid :  annulled,  work  readyertifled,  and 
one  bid  received,  which  was  rejected,  '79,  413,  414. 

Abstract  of  contracts,  '71,  695. 

Abstracts  of  bids,  '71,  695;  '79,  414. 

Enyineers* 

Chief  of  Engineers. 

Reports,  '70,  31,72;  '71.  80;  '78,  62;  '79,  68. 
Engineers  in  Charge. 

Lieut.  Col.  J.  D.  Kurtz,  1871.    Report,  '71,  694-697. 

Capt.  William  Ludlow,  1877,  in  temporary  charge,  '78,  431. 

Col.  J.  N.  Macomb,  1877-*—.    Reports,  '78,  442;  '79,  412. 
Assistants. 

Capt.  William  Ludlow,  '79. 403. 

John  J.  Lee,  '79,  413. 

Estimates. 

By  Lieut.  Col.  J.  D.  Kurtz,  1870,  for  removal  of  fast  and  loose  lock,  to  obtain  a  depth 

of  7  feet  to  8  feet  of  water,  $4,000,  '71,  695, 696. 
By  Colonel  Macomb,  1879,  for  completion  of  existing  project,  $3,000,  '79,  413. 

Financial  Statements. 

•71,  80,695;  '78.  62,442;  '79.  68,413. 
Operations. 

1871.  Rock  probably  removed  from  channel  to  9  feet  below  low-water,  '71,  695. 

1877-78.  No  operations,  '78,  62, 442. 

1878-79.  Removal  of  1,400  cubic  yards  by  contract;  contract  annulled,  '79,  413. 

Piiysical  Ciiaracteristics. 

Described,  '71,  80,695,696,697;  '79,  412. 

Projects. 

By  Lieutenant- Colonel  Kurtz,  1871,  for  removal  of  rock  for  channel  200  feet  by  9 

feet;  estimated  cost,  $4,000,  '71,  695. 
By  Colonel  Macomb,  1878,  for  dredging  an  8-foot  channel  through  the  bar:  estimated 

cost,  $3,000,  '79,  413. 
By  Colonel  Macomb,  1879,  to  unite  the  work  with  that  of  Cohttnsey  Creek  in  one 

contract,  '79,  413. 
Snrveys. 
1870.  By  Lieutenant-Colonel  Kurtz.    Report,  '71,  695. 
Maps. 

Chart  of  the  entrance  to  the  river,  '79,  412, 
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SAUBM  RITCBy  If.  M*9  between  fi^luurptowii  and  the  Delaware 

Canal.— SuRTiBT  of. 

Commerce. 

Statistics,  '79,  478. 
Engineers. 

Chief  of  Enginebbs. 

Beports,  '78,  63;  '79,  75. 
Engineer  in  Charge. 

Col.  J.  K.  Macomb,  1878.    Beport,  '79,  474. 
Assistant. 
John  J.  Lee.    Beport,  '79,  476. 
Estimates. 
By  Colonel  Macomb,  1878,  for  5  feet  depth  of  water  to  Kiffer's  Landing,  t7,800;  to 

Shaiptown,  including  terminal  basin,  $15,700,  '79,  475. 
By  John  J.  Lee,  1878,  for  5  feet  channel  to  Sharptown,  $20,672,  '79,  478. 
PliVsical  Characteristics. 

Described,  '79,  476. 
Plans. 
By  Col.  J.  N.  Macomb,  1878,  for  a  Jetty  at  the  month  of  the  canal ;  for  increasing 
the  capacity  of  the  canal  and  deepening  the  creek  to  10  feet  of  water ;  not 
recommended,  '79,  475. 


By  John  J.  Lee,  1878,  for  obtaining  5  feet  depth  of  water  from  Delaware  Canal  to 
Sharptown  by  dredging,  '79,  477, 478. 

■TFeys. 

1878.  By  John  J.  Lee,  nnder  direction  of  Col.  J.  K.  Macomb.    Beport,  '79,  474, 476. 


SAIilimS  RITERy  ARK.— Examination  of. 

Commerce. 

Benefit  of  proposed  improvement,  '79,  1006. 
Statistics,  '79, 1006. 
Engineers. 
Chief  of  Engineers. 

Beports,  '78,  88;  '79, 118. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyanrd,  1878-'—,  '78,  88.    Beport,  '79,  1003. 

A  JUXT  AT  ANT 

Zeph.  Harrison,  '79,  1003.    Beport,  '79, 1004. 
Physical  Characteristics. 

General,  '79,  1004.    List  of  shoals,  '79,  1005.    Description  of  the  adjacent  conntry, 
'79,  1005.    Obstmctions :  snags  and  leaning  trees,  '79,  1005. 
Plan. 
By  Zephu  Harrison,  for  the  removal  of  sna^s  and  leaning  trees  by  the  operations  of 
a  snag'boat,  at  an  estimated  cost  of  |30,151,  *79,  1(S)6. 
Private  and  Corporate  urorh. 
Some  work  done  by  private  contract  in  cutting  down  leaning  trees  and  removing 
the  more  dangerous  snags,  '79,  1005. 
Snrvey. 
1878-^.  By  Zeph.  Harrison,  an  examination.    Beport,  '79,  1004. 


SAI^ISOlf  RITER9  COBTBT.— (See  Connecticut  Biver.) 


SAIilBOlV  RIT£R,  N.  T.— (See  Port  Ontario  Harbor.) 


SAN  ANTOBTIO  CREEK,  CAI^.- (See  Oakland  Harbor.) 


SAN  BUENATENTIJRA  HARBOR,  CAI^. -Examination  of. 

Commerce. 

Lose  of  vessels  and  steamers  at  this  harbor,  '79,  1771. 
Statistics,  '79, 1772. 
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SAN  BVEHrATElf TVRA  HABBOB,  CAIi.— CoQtinnQd. 

Engineers* 

Chief  of  Enqineers. 

Reports,  '78.  137 ;  '79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Eeport,  '79,  1770. 
Plan. 
By  Lieutenant-Colonel  Stewart,  for  breakwater;  estimated  cost,  $5,801,848,  * 79, 
1771.    Does  not  consider  a  harbor  of  refuge  neoessary  at  this  point,  '79, 1772. 

Surrey. 

Examination  ordered  by  act  approved  June  18, 1878 ;  assigned  to  Lieatenant-Colonel 

Stewart,  '78.  137.    Report,  '79,  1770. 
Maps. 
Of  the  harbor,  1870,  and  sketch  of  plan  and  section  of  breakwater,  '79, 1772. 


SAN  DIEOO  HARBOR,  CAI^.— Improvement  of. 

Appropriations. 

1852 130,000, '68.886. 

1875 80, 000, '75,  i,  124. 

•    1879 1,000, '79, 179,  1764. 

Commerce. 

The  requirements  of  commerce  will  not  justify  the  improTement,  '70,  513.    Benefits 

of  improvement  to  commerce,  '76^  li,  622;  '77,  i,  121,  ii,  699. 
Statistics,  '73,  1145;  '77,  ii,  999, 
Contract. 
1876.  With  George  A.  Johnson  and  Howard  Schuyler,  earth  and  stone  work  fi>r  con- 
struction of  levees,  '76^  ii,  622. 
Abstract  of  bids,  '76^  ii,  623. 
Engineers. 
Chief  of  Engineers. 
Reports  of,  '68}  73;  '70,  83;  '72.  97;  '73,  108;  '74.  i,  119;  '75, i,  124;  '76.  i,  114; 
'77,  i,  121;  '78,  136;  '79,  179.    Letter  of,  to  the  Secretary  of  War,  '68»  886. 
Approves  recommendation  of  Board  of  Engineers,  '76^  ii,  t^. 
Boards  of  Engineers. 
Recommend,  1853  or  1854,  that  the  old  river  channel  be  reopened  and  a  bulkhead 
built  from  a  point  just  south  of  Old  San  Diego  to  the  hiUs  on  the  other  side  of 
the  sand  flat,  '70,  514.    Board  of  Engineers  lor  the  Pacific  Coast  consider  that 
no  injurious  changes  have  taken  place  in  the  channel  of  the  upper  part  of  San 
Diego  Harbor  since  1856,  '72,  998,  999. 
(Lieut.  Col.  B.  S.  Alexander,  president  of  Board  of  Enffineers  for  Pacific  Coast.) 
Board  of  Engineers  for  the  Pacific  Coast  met  to  consider  the  plan  of  Lieatenant- 
Colonel  Stewart  for  the  improvement  of  San  Dieffo  Harbor  by  turning  the  San 
Diego  River  into  False  Bay.    Approve  of  the  modified  plan  of  Lieutenant-Col- 
onel Stewart.    Report,  '76,  ii,  630,  631. 
(Lieutenant-Colonels  Alexander  and  Stewart  and  Mi^or  Mendell;  Lientenant 
Weeden,  recorder.    M%|or  Mendell  dissents.) 
Engineers  in  Charge. 
M%j.  R.  S.  Williamson,  1870,  survey.    Report,  '70,  507,  511. 
Lieut.  Col.  B.  S.  Alexander,  1872-74,  current  observations.    Reports,  '72,  999, 

1000 ;  '74,  ii,  372. 
Mi^.  G.  H.  Mendell,  1873,  examination.    Report,  '73,  1142. 

Lieut.  CoL  C.  S.  Stewart,  1875-'—.    Reports,  '75,  ii,  723;  '76^  ii,  621,  624;  '77, 
997;  '78,  1201;  '79,  1763. 
Assistants. 
Lieut.  G.  H.  Derby,  '70,  514. 

Lieut.  W.  H.  Heuer,  '70,  507,  511.    Report,  '70,  512. 
Capt.  Thomas  H.  Handbury.    Report,  '72, 1001. 
John  F.  Lewis,  '72,  1002. 
Lieut.  Johu  H.  Weeden.    Report,  '74,  ii,  373. 
C.J. Fox,  '75,  ii,  724. 

Estimates. 

For  changing  the  course  of  the  San  Diego  River  into  False  Bay : 
By  Lieut.  W.  H.  Heuer,  $92,428,  '70,  515. 
By  Capt.  T.  H.  Haudbury,  $61,167  (coin),  '72,  1005. 
By  Maj.  G.  H.  Mendell,  ti80,006,  $23,000,  '73,  1144 ;  '76,  ii,  622,  631. 
By  Lieut.  Col.  C.  S.  Stewart,  $74,300,  $86,500,  $111,900,  $157,950,  '76,  ii,  627,  68a 
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Finaiicial  Stotemeiits. 

'75,  i,  184,  ii,  7^4;  '7e^  i,  114,  il,  e23;  '77,  121,  999;  '78, 136,  1201, 1208;  '79,  179, 
1764. 

Operations* 

1853-^.  A  levee  was  built  across  the  San  Diego  Biver  to  divert  it  into  its  termer 

channel  in  False  Bay.  '68,'  886.    The  levee  carried  away,  '73, 1143. 
ISre-'TT.  Work  completed  by  contract;  7,384  feet  of  levee  bnilt,  '77, 121,  999. 
1877-78.  Levee  damM;ed  by  rain  repaired,  '78,  1301. 
1878-^9.  Bepairs  of  c&mages  to  levees,  '79,  179,  1764. 
Pliyfllcal  Charaetdrifltfcfl. 

Described,  '72, 1003.    Table  of  rain-fall,  '74,  ii,  375. 
Plans.    (See  also  Estimates.) 
By  Lieut.  O.  H.  Derby,  for  tHxning  San  Diego  Btver  into  its  old  channel  in  False 

Bay,  '70,  514. 
By  Lieut.  W.  H.  Hener,  for  taming  San  Diego  River  into  False  Bay  by  means  of  a 

bulkhead  and  caoal,  '70,  515. 
By  Capt.  T.  H.  Handbury,  for  changing  contse  of  river  by  means  of  a  dam  and  dredg- 
ing,'72,  1005.         ^>  ^    ^  ^  ^ 
By  Mfg.  G.  H.  Kendell,  for  changing  the  course  of  the  river  by  means  of  a  system  oi 
Jetties,  '73,  631. 
Project- 
By  Lieut.  Col.  C.  S.  Stewart  (as  modified  by  Boaxd  of  Engineers),  Ibr  the  improvement 
of  San  Diego  Harbor  by  changing  the  course  of  the  San  Diego  River  into  False 
Bay  by  cutting  a  new  channel  and  closing  the  old  one  by  an  earthen  embank- 
ment 6  feet  high  and  23  feet  wide  at  the  top,  riprapped  with  stone,  '76^  ii;  9SS2, 
Secretary  of  War. 

Approves  recommendations  of  Board  of  Engineers,  '76^  ii,  639. 
Surveys. 

1853.  By  Lient.  G.  H.  Derby,  '70,  5t4. 
1869.  By  Lieut.  W.  H.  Hener.    Beport,  '70,  513. 
1872.  By  Capt.  T.  H.  Handbury.    Report,  '72,  1001. 
1875.  By  Lient.  John  H.  Weeden,  '75,  ii,  724. 

[E.  A.  C] 


SANDlJSKir  CITY  HARBOR,  OHIO.— Improvbiobmt  or. 

AapropriatioBS. 

1^  (survey) |400.    Act  of  May  20 

1844 15,000,  '66,  iii,  33. 

1852 15,000,  '66,  iii,  33. 

1864 10, 000, '66,  iii,  33. 

1866 38,580, '66,  iii,  33. 

1870 10,000, '70.  48;  '71,192. 

1872 13,000,  '72,43,227. 

1873 25, 000, '73,  43. 

1874 25, 000, '74,  i,  217. 

1875 25, 000, '75,  i,  54. 

1876 25,000, '76,  i,  107. 

1878 20,000,  '7^  128,1255. 

1879 1, 000, '79. 171, 1685. 

Totaltol879 (222,980. 

Cammerce. 

The  general  commerce  of  the  lakes  benefited  by  a  harbor  of  refage,  '66,  iii,  33.  Re- 
quirements, '73,  331. 

Statistics,  '66,  iu,  33,  iv,  75 :  '67,231;  '68, 152;  '69, 131;  '70,  173;  '71,  192;  '72, 
2:«';  '73,327;  '74,  i,  217;  '75,  i,  297;  '76,ii,554;  '77,959;  '78,1254;  '79,1684. 

Contracts. 

1866.  Thomas  Dunbar  &  Co.,  dredging,  at  75  cents  per  cubic  yard,  '66^  iv,  35,74; 
'67,  143.— 1869.  Patrick  Smith,  dredging,  at  3:H  cents  per  cubic  yard,  '69, 131 ; 
'70, 174.— 1871.  O.  J.  Jennings,  dredging,  at  26i  cents  per  cubic  yard,  '71, 192; 
'72,  226.— 1872.  William  Richardson,  dredging,  at  34  cents  per  cubic  yard;  ^73, 
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SAN DV9KT  GITT  SLUiBOB,  •HlO-Coiitiiiiied. 

GOAtimcte— Continned. 

ing,  ftt  11  cento  per  onbio  yard,  '77,  968, 959.— 1878.  J.  C.  6l  J.  H.  DayJa,  diedg- 
iiaff.  at  12  cento  per  cubic  yard,  '79,  1686.— 1879.  J.  C.  A  J.  H.  Davis,  dredging, 
at  13  cento  per  onbic  yard,  '79, 1685.. 
Abstracto  of  bida/66»  iy,  35 ;  '70,173;  '71,198;  '73,387,388;  '77,968,969;  '79. 
1672, 1686. 

Enstaeers* 

Chief  ov  £NGnnBBR8. 
Repozto,  '66,  i,4,ii,41,iii,6,33,iv,34;  '67,  89;  '68,  39;  '69,  36;  '7a  47,48;  '71, 
46:  '72,  43;  '73,  43;  '74.  i,  49;  '75, i,  54;  '76^  X,  107;  '77,  113;  '78^  188;  '79, 
171. 
Emoinbebs  in  Charob. 
Uent.  Col.  T.  J.  Cram,  1864-^69, '6&  i,  18;*  '69, 116.    Beportt,  '66^  i,  13, 84,86, iv, 

33, 35,  73-75 :  '67,  143, 830-833 ;  '68, 148, 151, 158. 
Mid-  Walter  HoFarlaad,  1869-^1.    Beporto,  '69,  130;  *.70t  173. 
Capt.  G.  L.  Gillespie,  1871--73.    Reports,  '71,  191 ;  '72,  886. 
Mi^-  F.  Har wood,  1873-^4.    Beporte,  '73,  386 ;  '74,  i,  817. 
Lient.  Col.  C.  £.  Blnnt,  l»'4-^6.    Reporto,  '75,  i,  896 ;  '76^  ii,  554. 
MiH|.  K.  Mlcbler.  1876-^78.    Reports,  '77,  957;  '78, 1863;  '79, 1678. 
Mi^.  John  M.  Wilson,  1878-^—.    Report.,  '79,  1688. 
Ajbbistants. 
Capt.  F.  U.  Farqnhar,  '66|  U,41,iy,33. 
Capt.  G.  J.  Lydeoker,  '68,  151. 
BflCfmates. 
By  Lientenant-Colonel  Cram,  1864,  for  entire  improyement.  $38,580;  finr  dredffiiig 
channel  on  outer  bar  400  feet  wide  by  18  feet  deep,  |6,5c»,  '66^  i.  5, 34»  iy,  3C  ?£ 
By  Mi^or  McFarland,  1869,  for  channel  oyer  inn«r  bar  850  feet  wide  oy  18  feet  deep, 

$10,000,  '69,  37, 130, 131. 
By  Capt.  G.  L.  Gillespie,  1873,  for  improyement  and  protection  of  old  chuii&el, 
1578,050 ;  for  dredging  without  protection  of  banks,  $50,000 ;  for  new  chainnel 
throoffh  Horse-Bhoe  Shoals,  $418,500,  '73,  330, 331. 
By  MiJ.  F.  Harwood,  1873,  to  widen  inner  ehannel,  $30,000 ;  to  eonstnust  Qhsanel 

through  outer  bar,  $100,000.  '73,  387. 
By  Lieut.  Col.  C.  £.  Blunt.  1876,  to  complete  channel  on  outer  bar  150  feet  wide  by 
15  feet  deep.  $85,000 ;  for  improying  inner  channel,  $80,000,  '75,  i,  897 ;  for  dikes 
to  protect  cnannel,  $300,000;  to  extend  the  15-foot  channel  to  the  cily  wharres, 
$11)5,000,  '76^  ii,  554. 
By  Mf^.  John  M.  Wilson,  1879,  for  completion  of  existing  project^  $80,000,  '79,  ie84> 
Ftnancial  Stotements. 
'66^  iii,6,33;  '67,  143;  '68,  148.151;  '69,  131;  '70,  173;  '71,  198:  '72,  327;  •73,  43; 
'74,  i,  49, 817;  '75,  i,297;  '76^  ii,554;  '77,  959;  '79, 188,1865;  '79, 171,  16U5. 
Operations*    (Suspended  since  1868.) 
1867-'68.  17,638  cubic  yards  remoyed  by  dredging,  '68,  39, 148. 
1868-'69.  17,685  cubic  yards  removed  by  dredging,  '69,  130. 
18e9-'70.  Operations  suspended,  '70,  173. 
1870-'71.  33,698  cubic  yards  remoyed  from  inner  channel,  cut  60  feet  wide  by  2,500 

feet  long,  '71,  198. 
1871-'78.  30,784  cubic  yards  removed  from  inner  channel,  '72,  886. 
1878-73.  34,000  cubic  yards  removed,  '73,  386, 327. 
1873-74.  Channel  75  feet  wide  by  15  feet  deep  completed  over  the  shoal  In  the  l>ay, 

'74,  i,  817. 
1874-75.  84,808  cubic  yards  removed  from  the  outer  bar.  '75,  i,  54. 
1875-76.  89,561  cubic  yards  removed  from  outer  bar,  '76, 11, 664. 
1876-77.  Operations  suspended,  '77,  958. 
1877-78.  Dredging  by  contract,  '78,  128, 1853. 
1878-79.  Dredging  by  contract,  '79,  171, 1678, 1683. 

History  of  operations  to  1879,  '75,  i,  896 ;  '76^  u.664 ;  '77, 997, 958 ;  '79, 1688. 
Pliirslcal  Chajracterifltles* 
'66,  lii,  6,  iv,  34, 36 ;  '68,  39;  '69,  130;  '72,  386,287;  '78,  388-331. 

Plans. 

By  Lieutenant-Colonel  Cram,  1864,  for  two  parallel  piers  to  protect  the  channel,  *66^ 
iv,  34  ;  '67, 143, 

By  Major  Gillespie,  (1)  1878,  recommends  the  improvement  of  western  channel,  '72, 
886 ;  (2)  1873,  for  dredging  the  old  channel  800  feet  wide  by  14  ibet  deep,  and 
8,000  feet  of  protection  pieriuR ;  (3)  new  and  more  direct  channel  through  Hsnse- 
Shoe  Shoals,  and  4,500  feet  of  protection  piering ;  (4)  continuation  of  Improve- 
ment to  existing  channel  and  dredging  annually  instead  of  building  protection 
piers,  '73,  330,  &1. 
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8ANDV8&T  CITY  HABBOB,  OHIO-CoDtiiiiied. 

Plans— Contln  oed. 
M4^.  F.  Harwoody  1873,  ooDsiden  tluitt  pemaneDt  completion  osimot  be  effectual 
without  oonmiiiig  channel  between  canal  dikes,  '73^  387;  '74,  i,217. 
Projects. 
Original,  crib- work  for  protection  of  Peninanla  Point,  '75,  i,  296,  S97. 
By  Colonel  Cram,  1864,  800  feet  of  pier  and  dredging  to  12  feet  in  depth  the  cater 
bar, '66^1,24. 


Surveys. 

1869.  By  UtAoT  McFarland,  '69, 131. 
1873.  By  Mij.  0.  L.  Gilleepie,  '73,  328-331. 
Maps. 
Of  Northern  and  Northwaatem  Lakes,  showing  location  of  harbor,  *6B,  i, 

[E.  A.  C] 


SANDIJSKT  IiIT£Iit  oniO«— Impboybhkut  or. 

■  - 

ABproprlatioBS. 

18&7.. 120,000,  '67,  143. 

1872 10,000, '72,  43. 

CoHUBterce* 

Statistics,  '66^  iy,37;  '68, 152;  '72,  226;  '73,  326. 

Cantracts. 

1867.  With  Thomas  Dnnbar  &  Company,  for  dredging,  at  27  cents  per  cubic  yard, 
*67, 144,216.-1872.  With  O.  J.  Jennings,  for  dredging,  at  2d  cents  per  cubic 
yard,  '73,  326. 

Abstracts  of  contracts,  '67,  232, 233 :  '68, 152 ;  '73^  326. 

Abstracts  of  bids,  '67,  216;  '73^  326. 

Form  of  bids,  '67,  215. 


Chuf  or  Engikiebss. 
Beports,  '66»  ii,41,  iii,  6,  33;  '67,  28;  '68,  39;  '69,  36;  '70,  47;  '71,  46;  '72,  43; 
'73,  43. 
Enconbsbs  in  Chaboe. 
Col.  T.  J.  Cram,  1866-^69.    Beports,  '66»  It,  35 ;  '67, 143, 214, 236-233 ;  '68i  147, 151^ 

152. 
Mid.W.  McFarland,  1869-71,  '69,  36.    Beports,  '69, 130;  '70,  173, 
Capt.  Q.  L.  Gillespie,  1871-73.  '71, 189.    :&port,  '72,  226. 
Mid.  F.  Harwood,  1873,  '73,  42.    Beport,  '73,  3fi». 

A  JMTHT  A  MTft 

Capt  F.  U.  Farquhar,  '66^  ii,  41,  iv,  35, 36. 
Capt.  G.  J.  Lydecker,  '68^  151. 
Financial  Statements. 

'67, 144,230;  '68, 147,151;  '69, 130;  '70.  173;  '72,  226;  '73,  326. 

<toerati«ns« 

1867-^68.  41,697  cubic  yards  were  remoYcd  by  dredging,  '68^  147, 


1872-73.  Appropriation  of  1872  expended  in  dredging  a  9>foot  channel 
mouth  to  the  head  of  navigation,  '73,  43. 
Physical  Characteristics. 

Desciil>ed,  '66,  iv,  36. 
Private  and  Corporate  Work. 
Sandusky  County  subscribed  $5,000  and  indiyiduals  $12,000,  a  total  of  tV,000f.  ex- 
pended in  dredging,  '66^  iv,36. 
Projects. 

By  Col.  T.  J.  Cram,  1866,  for  a  channel.ftom  160  to  200  feet  wide,  with  a  depth  of  1)2 
feet,  from  the  mouth  of  the  river  to  Fremont ;  will  require  the  excavation,  by 
dredging,  of  185,075cubic  yards :  estimated  cost,  #67,955.53,  '61^  iv,  36, 37 ;  '67, 28, 
By  Captain  OiUespie,  1672,  for  a  9-foot  channel,  '72,  226 ;  '73,  43. 

fSnrrey. 

Ordered  by  act  approved  June  23, 1866,  '67,  143 ;  assigned  to  Col.  T.  J«  Cram,  '66l  ii^ 
41 ;  made  by  Capt.  F.  U.  Farquhar,  under  direction  of  Colonel  Cram.    Beports, 
'64  iv,  3&-37 ;  cost,  |46a90,^67, 143. 


500  DCDHZ  OF 

1»AJIBY  CUUBSK  (««)»  M,  V^SiWWr  w. 

Benefits  as  a  hftiborofTefiife,*76,ii,eM,  606b  Loeal  commercial  iutemte, '76^  ii,  604. 
STATl8TiC8y  '76»  ii,  604-606. 
Bmgimeers* 
Chief  of  EzfOXNVXBs. 

Report,  '76^  i,  112. 
Enoikibers  in  Chargb. 

Capt  T.  W.  Mamice,  1628,  '76^  li,  608. 

M 4.  J.  H.  WileoB,  1876.    Bepert,  '76^  11, 608. 

William  P.  Judeon.    Report,  '76^  ii,  606. 
Estimate. 

By  M%j.  J.  M.  Wilson,  for  piers,  revetment,  and  diedgisg,  fl82,600,  *76;  H,  606,606. 
Physical  Characteristics. 
General,  of  Big  Sandy  Creek,  '76^  ii,  604^606.    Tetoeity  of  ennent,  *76^  U,  606.  Ban- 
gers of  Mexico  Bay,  '76^  ii,  604. 

Piam. 

By  Mi^.  J.  M.  Wilson,  to  constract  a  harbor  of  refiige ;  two  parallel  crlb-plers  150 
feet  apart,  and  each  1,800  linear  feet  long.  500  linear  feet  pile  revetment^  and  80 
linear  feet  pUe  protection ;  eetimated  eeit,  (182,606,  *n,  fi» 606^666. 
SiBwrev^L 
18ea  Under  direction  of  Capt.  T.  W.  Manrioe,  '76,  ti,  603. 
1875.  Under  direction  of  Mig.  J.  M.  Wilson,  by  W.  P.  Jnds^n.-    Report,  '76,  H,  606. 


SABIDT  HOOMt  N«  JT.— Rbhoval  or  wbsok  fhom  ghaitkki:.. 
Apar^priatioa* 

im,  115,000,  '73,  86,941. 

Emffineers. 

Chief  of  Enoinbsbs. 

Report,  '73,  86. 
BvcRNEER  nr  Chabos. 

Lient.  Col.  John  Newton,  1873,  '73,  84.    Report,  '73,  941. 

AflSISTAMT. 

JnMiis  H.  Btriedinger,  '73,  941. 
ISxaeaiiitare. 

17,566.26,  '73,  86. 

JPiMaacial  Statements. 

'73i  86. 
ilperatfons. 

1873.  Removal  of  wreck  of  schooner  Chas.  H.  Holler ;  25.5  ftet  of  water  obtained ; 
zifle  powder  principally  naed,  28  charges,  work  done  by  hixedlabor,-  '73^  86^  911. 


SAiniT  BITKB  (BIO),  KT.— Impbovembkt  of. 

Apar^priatioBS. 

1878 112,000,  '73.  108. 

1879 12,000,  '79.  146,13.'>5. 

Caaimerce. 

Products  of  ralky,  '75,  i,  761,  763;  '76,  ii,  143.    Commeroe  of  Loniss  Fork  does 
not  justify  improvement  by  locks  and  oama,  '76^  ii,  140.    Commexoe  limited  to 
rafting,  '76^  i^  142. 
Xmsimeers. 
Chief  of  £nginbbb8. 

Reports,  '75, 1, 73;  *76;  1,  90;  '78^  106;  '79^  146. 
Ehoineeb  in  Chabob. 
Mid*  W.  E.  Merrill,  187&-^— ,  '75, 1,  73;  '76^  ii,  90.    ReporU,  '75,  i,  756;  *76,  ii, 
140;  '79,1353. 

AoSIBTAlfT. 

J.  E.  Bell,  '75, 1,  76a;  '76^  ii,  140.    ReportB,  '75, 1, 760 ;  '76,11, 140. 
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SAHrOT  RITBR  (Bid),  KT^-Obntiuiied. 

Bstiiiiates* 

By  Mai,  W.  E.  Merrill,  1875,  for  improvement  from  moath  to  Piketon ;  also  Louisa 
Fork,  from  mouth  to  Warfield,  by  slaok-water,  22  locks  and  dams,  $1,902,536^ 
*75, 1, 757,  759.  A  temporary  improvement  by  removal  of  obstmotions,  $15,000, 
•75,  i,  759. 

Looks  and  dams  on  Lonisa  Foi^  not  jnsfcifled;  improvement  shonld  be  limited  to 
closing  chutes  and  removing  obstructions,  at  estimated  cost  of  $16,000,  '76,  ii, 
140, 144. 
Financial  Statements. 

'78,106;  '79,146,1355. 

Operations. 

1678-^.  Improvement  of  river  between  Louisa  and  CatletWbnrc  and  on  each  Dt 
the  forks.    Above  Louisa,  hj  the  removal,  by  hised  labor,  of  6,756  snags,  4,257 
fUlen  trees,  4,098  cords  ox  dmt,  and  4,013  cubic  yards  rook  removed  from  chan- 
nel, '79,  146,  1353. 
Piiysical  Ciiaracteristlcs. 

Length  of  river  and  tributaries,  '75,  i,  756, 760,  762 :  '76^  ti,  140,  142.    Description 
of  river  and  valley,  '75,  i,  760 ;  '76^11, 141.    Fall  of  river,  '75,  i,  756,  760,  766 ; 
'76^  ii,  140, 142,  145.    Width  of,  '75,  i,  761 ;  '76,  ii,  141.    Discharge  of,  *76,  i, 
761 ;  '76^  ii^  142.    Geology  of  basin,  '75,  i,  763. 
Plans. 

By  M%|.  W.  £.  Merrill,  1875,  f[w  i]iq>rovement  to  def^th  of  4  feet,  bv  slack- water  navi- 
gation—locks and  dams— from  mouth  to  Louisa  Fork,  26  miles;  thence  by 
Louisa  Fork  to  Piketon.  86|  miles.  Also  improvement  of  Tug  Fork,  from 
Louisa  to  Warfield,  35  miles,  reqturing  22  locks  and  dams ;  locks  200  feet  by  45 
feet :  lift  about  10  feet :  danis  of  timber  cribs  flUed  with  stone ;  estimated  cost, 
11,^,536. 

Further  examination,  1876,  does  not  Justify  present  improvement  of  Louisa  Fork  by 
locks  and  duns,  '7€s  ii,  140,  144. 
Projects. 

Temporary  improvement  of  river,  1875,  by  removal  of  obstructions,  '75,  i,  759 ;  '76^ 
u,  140, 144 ;  '79,  146,  1353. 

Permanent  improvement,  1879,  by  locks  and  dams,  dams  to  be  of  timber  and  subse- 
quently to  be  replaced  by  movable  dams ;  first  lock  and  dam  to  be  built  at 
Louisa,  '79,  145, 1355. 
Surveys. 

1874-^.  From  mouth,  via  Louisa  Fork,  to  Piketon,  112^  miles;  also  of  Tug  Fork 
from  Louisa  to  Wacfield,  '75,  i,  73,  756,  760 ;  '76,  ii,  140. 

[L.  Y,  8.1 


SAIV  FRANCISCO   HABBOB,   CAI^.— <See  Blossom    Bock,   Noonday 

Bock,  Patbician,  asd  Bikoox  Bock.) 


9A1V  JACINTO  BITEB.— (See  Gat.veston  Bat  ship-channel.) 


SAN  JOA^kUIN  BIVJBB,  CAI^.— Impbovrmekt  of. 

Appropriatioii. 

1^6,  ^,000,  '77, 122. 
Commerce. 

Statistics,  '78, 1303;  '79,  1765. 
Contract. 

1877.  With  John  Hackett,  dredging,  '7Q,  1302 
Abstract  of  bids,  '78,  1303. 
Abstiact  of  contract,  '78, 1304. 
Engineers. 
Chiev  of  Enginerbs. 
Beports,  '75,  i,  124;  '77,  122;  '78^  136;  '79,  179. 

ENOINEEB  in  CHARaE. 

Lient.  Col.  C.  S.  Stewart.    Reports,  '75,  ii,  726 ;  '77,  099 ;  '78, 1302 ;  '79, 1764. 
Assistants. 
Lient.  John  H.  Weeden.    Report,  '75,  U,  727. 
W.  P.  Smith,  '78, 1302L 
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8A1V  jrOAqrilf  RITEB,  CAI«.— Cofitlniied. 

Esttmate. 

B7  Lient.  John  H.  Weeden,  for  dredging,  eMud,  and  dams,  |56^000,  '75,  ii,  729. 
Financial  Statements. 

'77,  122.  1000;  '78,  136, 1303;  '79, 179, 1765. 
Overations. 

1877-^8.  Work  done  by  contract ;  23,013  enbic  yaxdfl  of  material  removed  by  dredg- 
ing, '78, 1302. 
1878-^.  No  operations,  '79,  176&. 
Physical  Characteristics. 

General,  of  San  Joaqnin  Biyer,  '75,  ii,  728. 
Plan. 
By  Lient.  John  H.  Weeden,  1875,  for  the  improyement  of  the  Ban  Joaonin  Siver  by 
dredging  Stockton  Channel,  excavation  of  a  canal  at  Tnrkey  Bend,  and  eloemg 
eeoonda^  ohannela,  '75,  ii,  729. 
Project. 
By  Lient.  Col.  C.  S.  Stewart,  for  the  improvement  of  the  San  Joaqnin  Biver  by  cat- 
ting away  the  points  opposite  the  riiarp  bends  near  the  ontlet  to  Bnrn's  cut-off 
and  Devil's  Elbow,  and  dredging,  '78,  1302. 
Smrveys. 

By  Lient.  John  H.  Weeden,  1875.    Beport,  '75,  ii,  727. 
By  Assistant  W.  P.  Smith.  '78;  1302. 

Survey  of  river  below  Stockton,  1877,  under  direction  of  Uentenant-Colonel  Stewart, 
'79, 1764. 


SAN  IaVM  OBI9PO  HARBOR,  CAI^.— Examination  of. 

ConuMcrce. 

Loss  of  vessels  and  steamers,  '79, 1768. 
Statistics,  '79,  1768. 
Engineers. 

CHIET  or  EXGINEBRS. 

Beports,  '78,  137 ;  '79, 180. 
Enqinesb  in  Charge. 
Lieut.  Col.  C.  S.  Stewart,  187S.    Beport,  '79, 1765. 
Plan. 
By  Lientenant-Colonel  Stewart,  for  a  breakwater;  estimated  cost,  t7,2G9,470,  '79, 
1767.    Does  not  consider  a  iiarbor  of  refhge  at  this  point  neoeesary,  '79, 1760. 
Snrvejr. 
Examination  ordered  by  act  of  Jnne  18,  1878:  assigned  to  Lient.  Col.  C.  8.  Stewart, 

•78, 137.    Beport,  '79,  1765. 
Maps. 
Of  the  bay  and  harbor,  and  plan  and  sections  of  breakwater,  '79, 1766. 


SAN  P£DRO,  CAIi.— (See  Wilminoton  Habbob.) 


SANTA  BARBARA  CHANNEI.  AND  HARBOR.— Examinatiok  of. 
Cuninierce. 

Not  large,  '75,  ii,  725 ;  '79,  1769. 
Statistics,  '75,  ii,  725. 
Engineers. 

Cmsr  or  Enginsbrs. 

Beports,  '75,  i,  124;  '78,  137;  '79,  180. 
Enginbeb  in  Charob. 
Lient.  Col.  C.  S.  Stewart,  1875-'—.    Beports,  '75,  ii,  724 ;  '79,  1769. 
Plans. 
No  plan  was  submitted  in  1875,  as  Lieutenant-Colonel  Stewart  considered  the  mak- 
ing of  a  permanent  available  harbor  at  this  point  as  hopeless,  '75,  ii,  725. 
By  Lieut.  Col.  C.  S.  Stewart,  for  a  breakwater  1.320  yards  long;  estimated  cost, 
13,571,232,  '79, 1770.    Does  not  consider  a  harbor  of  refuge  necessaiy,  *79, 1770. 

Ezammation  under  direction  of  Lieutenant-Colonel  Stewart,  '79, 1769. 
Map. 
Of  Santa  Barbara,  1870,  and  sketch  of  plan  and  section  of  breakwater,  *79, 1770. 
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SANTA  CRUZf  €AIm— Examinatiok  ov. 

CuBiDierce. 

The  whole  oommerce  of  the  coast  would  be  greatly  benefited  by  the  improvement, 

•71,920. 
Statiatics,  *74,  i,  376,  377. 

Cbjxf  of  Ekqinbkrs. 

Reports,  'Tl,  97 ;  '74,  i,  119. 
Enginberb  in  Charob. 
M^j.  R.  S.  Williamson.    Report,  '71,  917. 
Lient.  Col.  C.  S.  Stewart.    Report,  '74,  ii,  376. 
Estimates. 
By  oomnussion  appointed  by  the  legislature,  for  a  breakwater.  $5,702,400,  '71,  9^9. 
By  Lieutenant-Colonel  Stewart,  for  breakwater,  |11,285,226,  '74,  ii,  377. 
Levtslatlnn. 
Act  of  the  legislature  of  California  approved  February  11,  1870,  appointing  a  com- 
mission to  examine  the  harbor  of  Santa  Cruz.    Report,  '71,  918. 
Plans. 
By  commission,  for  a  breakwater  of  stone,  three-fourths  of  a  mile  in  length,  '71,  919. 
By  Lieutenant-Colonel  Stewart,  for  a  breakwater,  '74,  ii,  377. 
Hmrvey* 

The  harbor  included  in  the  Coast  Survey,  '71,  918. 


SAJIVT£E  BITER,  S.  €•— Survey  ordered  by  act  of  March  3,  1879,  '79,  95. 


8A1JOATUCK  HARBOR,  €0!f]¥.~(See  Wbstport  Harbor.) 


8  AUG  A  TUCK  HARBOBt  IBICH.— Improvement  of. 

Appropriations. 

im  (allotted) 123,900,  '69,  33. 

1869  (allotted) 6, 039, '69,  92. 

1870 10,000,  '70,  43. 

1871 10, 000, '71,  41. 

1872 15,000, '72,38. 

1873 10,000, '73,  39. 

1874 10,000, '74,  i,  45. 

1875 10,000,  '75,  i,  49. 

1876 3, 000, '76,  i,  36,  108, 

1878 2,500, '78.  123. 

1879 5, 000, '79,  165 

Total  to  1879 $105,439. 

List  of  appropriations,  '79,  1629. 
Commerce. 

Considered  as  a  harbor  of  refuge,  '67,  27,  130 ;  '75,  i,  258 ;  '76,  ii,  509.  Benefits  of 
improvement, '67,  130.  Justification  of  improvement,  '67,  130;  '76,  ii,  ri09. 
Local  interests,  '67, 128,129:  '77,  917;  '79,  1626. 

Statistics,  '67,  129,  130;  '69.  96;  '70,  142;  '71,  153;  '73,  278;  '74,  i,  191;  '75,  i, 
258;  '76,  ii,  508;  '77,  ii,  918;  '78,  1213;  '79,  1626. 

Contracts. 

1869.  H.  A.  Conolly.  materials  and  labor ;  expired  October  31 ;  extended  to  August 
30,  1870,  '70,  140.— 1871.  F.  L.  Tebel,  materials  and  hkbor,  '71,  152.  Parkhurst 
and  Wilkinson,  materials,  '71, 152. — 1873.  John  Boost,  materials  and  labor,  '73, 
276;  annulled  and  the  work  done  by  hired  labor,  '74.  i,  45,  191. — 1874.  Coats 
and  Geer,  materials  and  labor,  '75.  i,  256. 

Abstracts  of  bids,  '71,  152;  '75,  i,  257. 

Abstracts  of  contracts,  '70,  140;  '71,  152;  '75, 1,  257. 
Engineers. 

Chief  of  Enqinsbbs. 
Reports,  '67,  17,  26;  '69,  33;  '70,  43;  '71,  41;  '72,  38;  '73,  39;  '74,  i,  45;  '75,  i, 
49;  '76,  i,  102  \  '77,  108;  '78,  123;  '79,  165. 


504 


IHPBX  OF 


]Snfflii«er»~Contiiiiied. 
Board  of  Ekoikkkrs. 
To  oonaider  the  project  of  improvement  as  proposed  by  Captain  Farqohar. 
Board  approve  and  recommend  the  plan  proposed,  yix,  for  2,700  linear  feet  of 
revetment  for  the  protection  of  the  left  hank  of  tne  river  from  abrasion,  '69, 
96,  99,  100;  '74,  i.  190. 
(Lieutenant-Colonel  Woodmff,  Mi^or  Wheeler,  and  Captain  Farqnhar.^ 
To  examine  harbor  and  recommend  modification,  if  any,  of  present  plan  of  im- 
provement.    Board  recommend  that  the  iijnred  portions  ox  present  reTetment 
be  restored  and  that  the  river  side  of  revetment  be  protected  by  brush  aud  stone, 
'75,  i,«58;  '76^  ii,509,510. 
( Minors  Houston,  Wilson,  and  Mansfield.) 
Enqinekbs  in  Chaboe. 
Mid-  J-  I>*  Graham,  1855-'57,  '67, 17 ;  '76,  ii,  508.    Reports,  8.  J>oc^  ZS/OiCamg., 

1st  Sess.,  pages  99, 175. 
Capt.  F.  IJ.Tarquhar,  lg69-72.    Reports,  '69,  96j  '70,  140 ;  '71, 151 ;  '72,  182. 
Capt.  8.  M.  Mansfield,  1872-^—.    Reporto,  '72, 191 ;  '73, 276 ;  '74,  i,  190 ;  '75.  i,  S56 ; 
'76^  ii,  506;  '77,  917;  '78»  1218;  *79,  1625. 
Assistants. 
W.  T.  Casgrain.    Report,  '67, 128. 
W.  B.  Gaw.    Report,  '73,  277. 

J.  R.  Mayer,  8.  Doc.  42,  35th  Cong.,  Ist  8ess.,  page  96. 
EstiDiates. 
By  Mi^or  Graham,  1857,  piers,  revetment,  and  dredging,  |64,099.63,  8.  Doe.  42,  35th 

Coug.,  1st  8e8s..  pages  100, 175. 
By  Mai*  J^.  B.  Wheeler,  1869,  piers,  dredging  in  channel  and  bay,  and  ropaiis  to  old 

work.  1203,295.80,  '67,  1^;  '74,  i,  190, 191 ;  '76^  ii.  507,509. 
By  Captam  Farquhar,  1869  (see  also  Board  of  Engineers),  revetment,  pier  extensSon, 
and  dredging,  $86,396.48,  '69,  100;   '71,  41, 152;  '72,  38,192;  '74,  i,  190:— pro- 
tection ofold  slab  pier,  $6,000,  '70, 141 ;  '74,  i,  190;  '76,  ti,  &07. 
By  Board  of  Eogineers,  1875.  for  protection  of  revetment,  $10,000,  '75,  i,  259. 
By  Msjor  Mansfield,  1877,  additional  for  completion  of  existing  project*,  $38,458L74, 
'77,  108,917;  $39,058.74,  '79,  165,1626. 
ExpeniUtiures*    (8ee  also  Financial  Statements.) 

For  repairs  to  June  30, 1876,  $15,245.36,  '76,  ii,  508 ;— in  1878-'79,  $2,247.91,  '79. 1625. 
Financial  Statements* 
'69,  33, 96 ;  '70,  43, 141 :  '71,  41, 151 ;  '72,  38, 192;  '78,  89, 278 ;  '74,  i,  45, 191 ;  '75.  i, 
49,258;  '76,  i,  102,  li,  508 ;  '77,  108.918;  '78»  123,1213;  '79,  165,16SJ7. 
Operations. 


North  side. 

South  side. 

1 

1 

1 

1 

L.Jt 

Dwdg. 

Bemsrks. 

Te«r. 

1 

L./t 

1 

i 

L./t 

1 

L./t 

1 

L.fL 

BelSBraioM. 

1887-68 

Cydt. 

Repnirs 

'6^,100. 

1808 -69 

No'opentioas  daring  year 

'69,38,06. 

TO,  141;  >T4,S.1W: 

'90,ii;5OMl8' 
»71,  41,  151j    'W.i, 
190;  '70,11,510. 

'72.  98.  182:    14,  L 

1868 -'70 

i,aoo 

1870-71 

lOnorremirs;  reTetment  on 
left  side  completed  to  eeet 
end  of  dah  pier. 

1871  -72 

365 

11,283 

1872-73 

280 

Repain  to  old  work;  pflepro* 

teotion  completed. 
Wing-dam  buflt  in  river  M3 

linear  feet. 
Work  by  hired  labor 

i4o7'7?k«a 

'73.  99.  276:    '74,  i. 

1878  -74 

190;  '76,ii,5U. 
'74.  i.  45. 19L 

1874-76 

400 

'76,i.48L28ft:  'TO.iL 

1875-76 

334 

BepaJrs  tosonthpier 

Bepairstooldwork;  decking. 
St<me  lightered  from  south  to 

north  pier. 
General  rei>alTa. ...•.•. «..*'. ^ 

5G8.511.     ' 
'76.il  806^508. 

1876-77 

'77, 108. 917. 

1877-78 



'78.  ]23.m2. 

1878-70 

i 

--  

'79. 16&  1625. 

1 

1 

1 

RIVEBB  Am  HASB0B8  SOS 

8AVCIATVCK  MiiMUfttV  lllCII^-Cmiiniied. 


OMratl«li»— Continued. 
Damages  by  riyer  Ijraehet,  '69,  99, 100 :  '76,  ii,  609. 

History  of  operations  to  1874,  '74,  i,  190;  '76^  ii,  507,508;  to  1878,  '79, 1620. 
▲bfltracts  of  materials  used  and  work  done,  '70, 141 ;  '71, 151 :  '72, 182, 192 :  '76^  ii, 
506 ;  '79,  1625. 
Physical  CharacteiisUcs. 

Genera],  of  Kalamazoo  Hiver,  '67,  128,130;  '69, 100;  '73,  278;  '76,  u,  508,509,510. 
Plans*    (See  also  Estimates.) 
By  Captain  Farqnhar,  1869,  revetment,  pier  extension,  close  piling,  and  dredging, 
'69,  100. 
Private  aadi  CarMrate  Work. 
Well->constrocted  slab  pier  bnilt  by  a  company  of  mannfaotorers  and  shippers  with 
a  subscribed  capital  of  |30,000,  '67, 130;  '69,  33, 190;  '74,  i.  190;  '76^  ii,  509. 
Bepairs  to,  extension  of,  and  protection  of  north  pier,  '69,  100 ;  '76^  ii,  509. 
Projects* 
By  Migor  Graham,  1857,  parallel  crib  piers  250  feet  apart ;  dose  piling  within  river ; 


'76^  ii,  509. 
By  Captain  Farquhar,  1869,  for  pile  reyetment  en  south  side  2,700  feet  in  length ;  also 

l,o00  feet  on  north  side,  770  feet  close  piling,  192  feet  crib- work,  and  dredging, 

at  an  estimated  cost  of  |86,398,  '69,  96, 100 ;  '74,  i,  190;  ^76^  ii,  507.    Approved 

l^  Board  of  Engineers,  '69, 101 ;  '76,  ii,  510. 
To  secnre  old  slab  pier,  1870,  by  a  facinj^  and  baolring  of  pile-work,  '70,  43, 141 ; 

'76,  ii,  507.    Dredging  oatfit  to  be  paid  for  from  the  appropriations  for  this  and 

ot^er  harbors:  for  the  improvement  of  same,  '69,  85. 
By  Captain  Mansfield,  1873,  for  wing-dam  within  river,  '73,  277 :  '74,  i,  191. 
Defects,  1875,  of  present  plan  of  improvement ;  disonsiAon  of  various  projects,  '75,  i, 

258,259. 
By  Board  of  Engineers,  1875,  repairs  to  and  protection  of  revetment,  '75,  i,  259. 
SarFeys. 

1856.  Directed  by  Major  Graham,  S.  Doc.  42,  35th  Cong.,  1st  Bess.,  page  95. 
1867-'68.  Directed  by  Major  Wheeler,  '69, 101 ;  '76,  ii,  506. 
1869-71.  Directed  by  Captain  Farquhar,  '69,  101 ;  '76,  U,  510. 
1872, 1876.  Directed  by  Captain  Mansfield,  '76,  ti,  511. 

[E.A.C.] 


SATANlf  AH  RITER  AND  HARBOR,  OA«— Improtement  or. 
iMmiprlatloiiB. 

ik* 150,000  00.    ActofMayia 

1832 25,000  00.    ActofJulyS. 

1833 8,430  62.    ActofMarch2. 

1834 30,000  00.    ActofJune28. 

1835...: 20,000  00.    Act  of  March  3. 

1838 15,000  00.    ActofJuly7. 

1852  (survey) "10,000  00.    Act  of  August  30. 

1852 40.000  00.    Act  of  August  9U. 

1855 161,000  00.    Act  of  March  3. 

1872 50,000  00,  '72,  653. 

1873 50,000  00, '73,70. 

1874 50,000  00, '74,  i,  78;  '78,573;  '79,742. 

1875 70,000  00, '75,  i,  83;  '78,573;  '79,742. 

1876. 62,000  00, '76^i,  70;  '78,573;  '79,742. 

1878 70,000  00, '78,77,573;  '79,742. 

1879 100,000  00, '79,  97,743. 

Totaltol879 |811,430  62. 

$193,132.96  was  appropriated  for  the  relief  of  Henry  8.  Wells  for  work  done  by  him 
under  contract  with  the  Secretary  of  the  Treasury  in  1866,  act  of  February 
27, 1874. 

*For  sorvey  of  Savamiaii,  Ockmiilgee,  Flint,  and  Chattahoooheo  Riven. 
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SATAlOf AH  BITBR  AMD  KABBOB,  GA.-CoiitiiHied. 

CuDiDierce. 

Demands  of,  '78,  672 ;  '79.  740.    Large  increaae  of.  '73»  746.    Benefits  of  imniOTe- 

ment  to, '78,573,574. 
Statistics, '72,669,660,661,662;  •73»746;  '77,376;  '78^575,577,678;  •79,744,75a 
Contracts. 


1855 
1872 
1878 
1878 
1875 
1876 
1877 
1877 
1878 
1878 
1870 


Contnctor. 


H.  S.  WeUs 

David  Symoiis 

B.  MaUlefert 

City  of  Sftvamuih 

American  Dredging  Company. 

David  Symona 

City  of  BaTannah 

American  Dredging  Company. 
.....  do  ........................ 

do 

D.  V.  Howell 


Contract  Ibr— 


Bemoval  of  obatnictioiia 

do 

do 

Dredging,  at85and75  oentaper  eabiovard 
Dredging,  at  25  oenta  par  cable  yara . . . 

DrivuigpUes 

Dredging,  at  24  oonta per  cmbic  yard. .. 

Dredging !  '77,373;  '78^57*. 

Dredging,  at  40  centa  per  cubic  yard  .. .  i  '78,  674. 
Dredging,  at  14|  centa  per  cubic  yard. . . ,  'TQ,  744. 
Conatructionofdam;  contract  extended  ,  Td,  741. 


>73,784;  Tfi,  L  44L 

'73,734,7481 

'73,734.748. 

*73,7S5,74Sl 

'76,  il,  83. 

'77,874. 

'77,373;  '78,574. 


Abstracts  of  bide,  '73,  748;  '75,  ii,  32;  '79,  743,744. 
Abstracts  of  contracts,  '73,  749;  '79,  744. 
Bnirtiieers. 

Chief  of  Enginxbrs. 
Reports,  '66,  i,  3;  '71,  71;  '72.  65,66;  '73,  69;  '74,  i,  77;  '75,  i,  83;  '76»  i,  69; 
•77,67;  •78»77;  '79,96,99. 
Board  of  Engineers. 
Convened  Febmary  3, 1853,  to  consider  a  project  fbr  the  lemoyal  of  obetmctioiu 
in  the  Savannah  River  at  a  place  called  the  "wrecks"  and  the  improvement  of 
said  river.    The  board  recommend:  (1)  to  deepen,  widen,  and  straighten  the 
channel  over  the  '' wrecks";  (2)  to  close  the  channel  between  Fig  and  Hntch- 
inson's  Islands ;  (3)  to  bnild  a  Jetty  at  the  lower  end  of  Fig  Island^  (4)  to  bniid 
deflecting  work  above  Kinp:  island ;   (5)  to  dredge  at  Tybee  Knoll  and  such 
other  points  as  might  be  necessary,  '73, 737. 
(Professor  Bache,  Captain  Bowman,  and  Lieutenant  Gilmer.]) 
Convened  at  Ne\r  York  June  8,  1875,  to  take  into  consideration  and  report  ngon 
the  general  subject  of  the  improvement  of  Savannaii  River  and  Haroor.    The 
board  coincide  with  the  views  expressed  by  the  engineer  in  charge  in  his  report 
of  August  28.  1873.    The  board  are  of  the  opinion  that  a  crib-dam  at  the  Cross- 
Tides  would  be  preferable  to  a  deflecting  Jetty,  but  as  the  appropriation  is  small 
the  Jetty  is  recommended  as  a  temporary  device.    Report,  '76^  i,  437. 
(Colonel  Tower  and  Lieutenant-  Colonels  Wright,  Newton,  and  Gillmore.) 
Enoinebrs  in  Charge. 
Lieutenant  Mansfield,  1835-^37,  '73,  737. 

M%|.  Q.  A.  GiUmore,  1872-'--.    Reports,  '72,  653;  '73,  734,751;  '74,  ii,  6;  '75^  ii, 
32;  '76^  i,  432;  '77,  373;  '78,  572;  '79,  740. 
Assistants 
Capt.  William  Ludlow.    Report,  '72,  655. 
Capt.  D.  P.  Heap.    Report,  '73,  749. 
E.  Sherman  Gould,  '75,  ii,  34. 

Capt.  James  C.  Post.    Report,  '77,  373, 374 ;  '78»  572. 
George  Danbeney,  '78,  572. 
S.  L.  Fremont,  '79,  97.    Report.,  '79,  746. 
J.  P.  Carson.    Report,  '79,  750. 
Estimates. 
By  M%jor  Gillmore,  for  the  removal  of  obstructions  and  dredging,  f  128,700,  '72, 655. 
By  Capt.  William  Ludlow,  for  the  removal  of  obstmotdons,  the  wreck  of  the  Georgis^ 

and  dredging,  $149,800,  '72,  659. 
By  Major  GilUuore,  for  dredging,  (60,000,  '73, 740 ;— for  jetty  at  Cross-tides,  $36,000. 
'73, 741 ;— for  crib-dam,  dredging,  and  bulkhead,  |481,320,  '73, 747 ;  '76,  i,  434; 
'78,  573. 
By  Capt.  D.  P.  Hea]^,  for  dredging,  $9,100,  '73,  749. 
By  J.  P.  Carson,  assistant,  for  the  improvement  of  the  Savannah  above  Augusta, 

$188,875  and  $285,090,  '79,  749. 762. 
By  Lieutenant-Colonel  Gillmore,  for  the  improvement  of  the  Savannah  from  Au- 
gusta to  Trotter's  Shoals,  $45,000  and  $124,000,  '79,  749. 
Financial  Statements* 
'73,70,748;  '74,  i,77,ii,8;  '75,  i,83,ii,36;  '76,1,70,434;  '77,68,376;  '78^  77,5rj; 
'79,  97, 743. 
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SATANN AH  RITSR  AND  HARBOR,  OA .--Continued. 
Operations. 


1804-*09  ... 
lBSS>'aft-*87. 

1%6-  56  . .  • . 
185ft.'57.... 
1885-'06.... 
1872-78.-.. 
1878-'74.... 
1874-75.... 
1876-76.... 
1876-'77.... 

1877-'78 

1878-79.... 


Piles  driven  In  dkumel  between  HntoUnflon  and  Argyle  Idsiids 

DeepeninffoheiineloyerlAm^wieoks" 

Fig  lelana  Channel  doaed 

OlwtnictUms  at  the  "wieoka"  removed 

Deflecting  work  built  fimn  end  of  King  Island 

Bemovalof  wieoks,  oilba,  and  other  oMtroctions 

Bemoval  of  obfltmetlons  and  dredgins 

2  wrecks  and  1  loaded  lighter  remoYea 

See  tabular  statement  of  dredging 

do  .    : 

186  linear  feet  of  temporary  dam  destroyed )  eifb  removed 

See  tabular  statement  of  dredging 

568  linear  feet  of  dam  built 


I^f   lOO, 

'TS,  784. 

'73,784,786. 

'74,  i,  77. 

'76,  i,  83,  ii,  88. 

'76, 1,69,70. 

'77,67,68^878,874. 

'78,674. 

'79,96,741,746. 


Dredging  {oMo  yards). 


*l«8-74. 

1874-76. 
1876-76. 
18W-'77. 
1877-'78 
1878-79. 


66.889 
99L992 
18,848 
6;  896 
17,471 


8^850 
25,047 


3 


67.688 
19,684 


i 


8,486 

87,108 

189,848 

116,189 


27,181 


61,064 
7,906 


I 


12,012 
10,948 


Beferenoes. 


^4, 1,  77. 
76,  it,  82. 88. 
'70,1,09,70. 
'77,67,68.878. 
'78,  574. 
'79,97. 


*  Total  amoont  dredged  in  1878-74  stated  as  166.  GOO  cubic  yards,  '79, 97, 740. 

Physical  ChiuracteriBilcs. 

GenenJ  desoription  of,  '73,  738, 739 ;  '75,  ii,  36 ;  '79,  746, 750, 756.  Rise  and  faU  of 
liver,  '73, 736 ;  '79, 748.  IMstanoe  to  which  salt  water  ascends  the  stream,  '75, 
ii,34,35.  Method  of  ganging  described,  '78,  574;  '79,  97,742.  Freshets,  '79, 
74a 


By  Lientenant  Mansfield,  1835-^37,  to  constmct  a  dam  across  the  Cross-Tides  between 

Hutchinson  and  Argyle  Islands,  '73,  737. 
By  Captain  Mackay,  1849,  for  a  system  of  piers  to  be  placed  so  as  to  diminish  the 

bieadth  of  the  inlet  and  ontlet  of  Back  Biver,  '73,  737. 
By  Lieutenant  Smith,  1849,  for  closing  the  channel  between  Fig  and  Hutchinson 

Islands  and  the  construction  of  2  Jetties,  '73.  737. 
By  Captain  Lndlow,  for  the  removal  of  the  wreck  of  the  Georgia  and  other  obstruc- 
tions from  the  channel,  and  dredging,  '72,  659. 
By  M%|or  Gillmore^  for  dredging  at  Cross-Tides  and  the  construction  of  a  Jetty 

from  the  end  or  Argyle  Islands,  '73,  740. 
By  Captain  Heap,  for  a  channel  125  feet  wide  and  12  feet  deep.  '73,  749. 
By  J.  F.  Carson,  for  the  improvement  of  the  Savannah  from  Augusta  to  Anderson- 

ville,  and  from  Andersonville  up  the  Tugaloo  River  to  Browns,  a  distance  above 

Augusta  of  150  miles,  '79,  749. 
By  Lieutenant-Colonel  Gillmore,  for  improvement  of  the  river  frt)m  Augusta  to 

Tuttees  Shoals,  64  miles,  '79,  749. 
Private  and  Corporate  Work. 
City  of  Savannah  expended  |200,000  in  dredging  and  removal  of  obstructions,  '72. 

656;  '73,734. 
Projects. 
By  Board  of  Engineers,  1853 :  (1)  to  widen,  deepen,  and  straighten  the  channel  over 

the  <' wrecks'^;  (2)  to  close  channel  between  Fig  and  Hutchinson  Islands;  (3) 

to  build  a  Jetty  at  lower  end  of  Fig  Island:  (4)  to  build  deflecting  work  above 

King's  Island ;  (5^  dredging?,  '73,  W,  738. 
By  Mi^or  Gillmore,  for  remoymg  obstructions  from  channel  below  Fort  Jackson 

ng  water-way 
and  dredging; 
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estimated  cost,  1481.320.  '73,  741-747.  For  (1)  a  tempotarj  Jetty  fhun  lower 
end  of  Aigyle  IslaDas  450  feet  lontf ;  (2)  deepening  water-way  between  King's 
and  Hutoninson  Islands ;  (3)  dreaffing  along  city  front ;  (4)  opening  a  new 
channel  near  sonth  bank  of  river,  below  Fig  Island;  ^5)  inoreaaiBg  depth  of 
present  channel  abreast  of  £lba  Island ;  (6)  the  widnuBg  of  piesent  channel 
northeast  of  Fort  Pulaski;  estimated  oost,  |70,000,  '76,  ii,  34;  *7e»  i,  432,441. 
Approved  by  Bo«rd  of  Engineers,  '76^  i,  444. 
By  Lientenant-Oolonel  Giilmore,  for  a  snlunerfped  dam,  eomjKMed  of  riprap  rerting 
on  a  mattress  of  fascines  or  a  brush  and  timber  foondanon,  '78,  77,573. 

1855.  Lioluded  in  Coast  Survey,  '73,  740. 

1872.  By  Capt.  William  Ludlow,  '72,  663.    Beport,  '72,  665. 

1873.  Besnrvey,  '73,  748. 

1878.  Examination  above  Augusta  by  Assistaiit  J.  P.  Canon.    Report,  ^79, 747, 750. 
Map. 
Sketch  showing  cross-section  of  dam,  '79,  743. 

IE.  A.  C] 


SCHUTIiKIIiL  RITEB,  PA.— Iicprovsment  of. 

Appr*priatl4iii«. 

1870 |15, 000, '70,  71 ;  '71,79. 

1871 10, 000, '71,  79,  602 ;  '72,780. 

1872 40,000,  '72,  76,  77,  780,  781. 

1873 40,000,  '73,81,867. 

1874 20,000,  '74,  i,  91,  U,  139. 

1875 20,000,  '75,  i,  98,  ii,  187,  188. 

1876 20,000, '76,1,  60,  273;  '77,55,963. 

1878 30,000,  '78,  61,  439. 

1879 25,000,  '79,69,418. 

Total  to  1879 |220,000,  '79,  417. 

Cominerce. 

Rapidly  increasing,  '71,  79,  692. 

Statistics,  '73,  8gB;  '74,  ii,  139;  '75,  ii,  189;  '76^  i,  272,  273;  '77,  264;  '7a  439; 
'79,  420. 
Contft-acts. 
1870.  American  DredgingCompany,  dredging,  at  30  cents,  40  cents,  and  QHjcwta 
per  cubic  yard,  '71,  693. — 1872.  American  Dredging  Company,  removal  of  rock, 
at  ti7  per  cubic  yard,  '73,  868.    W.  H.  Beard,  dreeing,  at  32  cents,  '73.  868.- 
1873.  American  Dredging  Companyt  removal  of  rock,  at  925.50  per  cubic  yard, 
'74,  ii,  139.— 1874.  American  I)reaginff  Company,  oredging,  at  18  cents  per 
cubic  yard,  '75,  ii,  188.— 1876.  Moms  F.  Brainam,  dredging,  at  11^  cents  p^ 
cubic  yard,  '77,  265. — 1877.  Morris  F.  Brainard,  dredging,  at  18  cents  per  caoic 
yard,  '77,  265. — 1878.  American  Dredging  Company,  dreo(Q^ng,  at  10  cents,  21i 
cents,  and  28  cents  per  cubic  yard,  '79,  419.    Thomas  Cuning,  removal  of  rock, 
at  123.50  per  cubic  yard,  '79,  419. 
Abstracts  of  contracts,  '71,  693;  '73,  868;  '74,  ii,  139;  '75,  ii,  188;  '77,  265. 
Abstracts  of  bids,  '71,  693;  '73,  868;  '74,  ii,  139;  '75,  ii,  188;  '77,  265;  '79,  419. 
Eiiirineers* 
Chief  of  Engineebs. 
Reports,  '70,  71;  '71,  79;  '72,  76;  '73,  81;  '74,  i,  91;  '75,  i,  98;  '76,  i,  59;  '77, 
54;  '70,  61 ;  '79,  69. 
Engineers  in  uhabge. 
Lieut.  Col.  J.  D.  Kurtz,  1871-77.    Reports,  '71,  692;  '72,  780;  '73,  867:  '74,ii, 

138;  '75,  ii,  187;  '76,  i,  271;  '77,  263. 
Capt.  William  Ludlow,  in  temporary  charge,  1877,  *78»  431. 
Col  J.  N.  Macomb,  1877-'—.    Reports,  '78,  439 ;  '79,  416. 
Assistants. 
Capt.  M.  R.  Brown,  '71,  77;  '72,  74;  '73,  79;  '74.  i,  90;  '75,  i,  95;  '76^  i,5& 
Capt.  William  Ludlow,  '77,  52 ;  '78,  431 ;  '79,  403. 
Thomas  Valentine.    Report,  '79,  417,  439. 

estimates. 

By  Lieutenant-Colonel  Kurtz,  1870,  for  dredging  and  removing  rock  by  blasting, 
$257,700,  '74,  ii,  139,  140.  Increased,  1»^4,  by  $42,000,  '74,  ii,  140.  InciOMed 
again,  1875,  $75,000,  '76i,  i,  JW3;  '77,  264;  '79,  417. 
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WeWTtiVMUMj  RMVlMi,  IPA.— Gtatsmed. 
Finiuictol  Stoteaieiito* 

'71,  79,  692;  '72,  77,  781;  '73,  81,  868;  '74,  L  91,  ii,  139;  '75,  i,  98,  ii,  188;  '76^  i, 
60,  273;  '77,  55,  265;  '78,  61,  439;  '79,  d,  418. 
OpcratioiM* 

1870-^1.  Dredging  by  oontmct  at  estmnce  into  the  DeUnrare  Rirer  and  other  phioes, 
'71.  78L  692. 

1871-^.  Dredffing  at  Yarions  plaoea,  '72,  76,  780. 

1872-73.  68,404  coDio  yuds  sand,  etc..  removed  by  dredging;  30O  cubic  yards  rock 
remoYed  hj  blasting  at  Yarions  places,  '73,  81,  867. 

1873-74.  104.993  cnbio  yards  sand,  etc.,  dredged  and  606  cubic  yards  of  rockremo^«d 
by  blastmg,  '74,  i,  91,  ii,  138. 

1874-75.  Dredging  by  contract,  '75»  i,  97.  ii,  187. 

1875-76.  46,257  cubic  yards  sand  remoYcd  by  dredging,  '76^  i,  59, 271,  272. 

1876-^.  About  50,000  cubic  yards  material  removed  by  dredging,  '77,  54,  964. 

1877-78.  About  67,000  cubic  yards  removed  by  dredging,  '78»  61,  437,  43& 

1878-79.  About  188,000  cubic  yards  day.  gravely  etc.,  lemoTCd  by  dredgpooig;  109 
cubic  yards  rock  removed,  ^79,  69.  4l7. 

Summary  of  operations  since  1870,  '7^  i,  272. 
Physical  Cliaracteristics. 

Described,  '71,  692;  '72,  780;  '73,  867. 
Projects. 

By  Lieutenant-Colonel  Kurts.  1870,  for  increasing  width  and  depth  of  channel  at 
the  confluence  of  Schuylkill  and  Delaware  Rivers  and  other  places  by  dredging 
and  blasting ;  estimated  cost,  $257,700.  '74,  ii,  139,  140.  Modified,  1875.  by  en- 
larging the  cut  from  the  Delaware  into  the  ochuylkill  to  300  feet  wiae  by  24 
feet  deep.  '75,  ii,  187 ;  '76.  i,  272 ;  '77, 264.  Modified,  1879,  to  a  24-foot  channel 
to  Girard  Point,  90  feet  to  Qifasen'a  Whaz^  and  IB  fesl  to  QiiMtnut  Street 
Bridge;  estimated  cost,  $374,700,  '79,  417. 

Survey. 

1879.  Under  direction  of  Col.  J.  K.  Macomb,  '79,  417. 
Haps. 
Charts  of  the  river  from  its  mouth  to  Oirard's  Point ;  from  Pennwe  Ferry  Bridge 
to  Yankee  Point,  and  from  Point  Breeze  to  Gibson^s  Wharf,  '79^  418. 

tea] 


SCITVATE  HARBOR,  IIEA88«— Sukvet  of. 

Appraipriations. 

1^  (surrey) |180.    Act  of  March  2. 

1852 1,000.    Act  of  August  30. 

CoBunerce. 

Requirements  of,  '79,  287,  290.    Justifioation  of  improvement,  '79,  267,  289. 
Statistics,  '79, 287,  288. 

Chief  of  Engikeers. 

Reports,  '78,  46 ;  '79,  58. 
Enqineebs  in  Charge. 

Colonel  J.  D.  Graham,  1865.    Report,  '6$,  i.  36. 

Lieut.  Col.  George  Thom,  1878.    Report,  '79,  284. 
Assistant. 

Sophus  Haagensen,  '79,  285. 

By  Lieutenant-Colonel  Thom,  1878,  for  dredging  to  10  feet  in  depth,  |120,000;  for 
two  breakwaters,  $55,000;  if  dredged  £>  15  feet  in  depth  (80,000  additional, 
'79,  286. 

Physical  Cliaracteriflticft* 

Description,  '79,  285,  288,  289. 

Plans* 

By  Lieutenant-Colonel  Thom,  1878,  for  two  breakwaters,  800  feet  and  730  feet  in 
length,  and  dredging  the  basin  10  feet  to  15  feet  in  depth;  tlie  former  recom- 
mended, *79,  285,  286. 

1878.  By  Sophus  Haagensen,  under  direction  of  Lieutenant-Colonel  Thom.    Report, 

'79.284. 
Map. 
Showing  the  improvements  proposed  for  making  it  a  harbor  of  refuge^  '79,  284. 
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8CI7PPEBII01VO  BITBBt  N.  €•— Imfbovxmsvt  oar. 

Appr^priatioiis* 

im |B,  000, '79,98. 

1879 2, 000, '79,  92. 

Commerce. 

Commercial  interests  of  the  a^Jaoent  oonntiyi  '79,  099. 

Statistics,  *79,  699. 
Contract* 

Bid  received  bat  rejected,  '79,  099.    Abstraet  of  bid,  '79^  099. 
Emirftneers. 

Chief  of  Enginbsbs. 
Report,  '79,  92. 

Engineer  in  Charge. 
Capt.  C.  B.  Phillips,  ItfTS-^— .    Report,  '79,  098. 
Financial  Statements* 

'79,  92,  699. 

Physical  Characteristics* 

Sharp  bends  and  sunken  stamps  obstmoting  nayig»tlQn,  '79,  009. 
Project* 
By  Capt.  C.  B.  Phillips,  to  seoare  a  obasnel  80  feet  wide  and  9  feet  deep  at  ordlnaiy 
stage  of  water  by  dredginff,  at  an  estimated  cost  of  |2,Q0O ;  to  oat  off  bends  and 
remove  stamps  irom  the  onannel,  at  an  estimated  cost  of  |6,000,  '79, 696^  699, 
Snrveir* 
1878.  An  examination,  under  the  direction  of  Capt.  Phillips,  '79,  096. 


SEBAHTAIIfO  BITEB9  MICH*— iMPBOTXBOBirr  or. 
Appropriation* 

1^5, 18,000,  '75,  i,  51. 

Commerce* 

The  approach  of  any  bat  the  smallest  ooastiDg  yeaseU  will  always  be  impiaoticable, 

'73,307. 
Statistics,  '75,  i,  275,  291 ;  '76,  ii,  537. 
Contract* 

1875.  J.  P.  Clark,  diedging,  '76,  ii,  537. 
finirlneers* 
Chief  of  Enoinkbrs. 

Reports,  '73,  42;  '75,  i,  51,  53;  '76,  i,  104;  '79,  170. 
Engineer  in  Charge. 

MiO-  ^-  Weltzel,  1873-76.    Reports,  '73,  306 ;  '75,  i,  275,  890 ;  '74  ii*  537. 
Assistants. 
H.  A.  Ulffers.    Report,  '73,  307. 
Capt.  A.  N.  Lee,  '75,  i,  290;  '76^  ii,  637. 
Financial  Statements* 

•75,  i,  51,  275 ;  '76,  ii,  537. 
Operations* 

1875.  Dredging  channel  100  feet  by  6  ftet  by  2,000  fiset,  '76^  i,  104,  ii,  537. 
Physical  Characteristics* 

Description,  '73,  307:  '75,  i,  275,  291.  Material  removed;  olay  mixed  with  sand 
and  gravel,  '76,  li,  537. 

Project* 

By  Captain  Lee,  1874,  oonooired  in  by  Mi^or  Weitzel,  for  dredging  cat  100  feet 
wide,  6  feet  deep  from  month  of  river  to  6  feet  carve  in  bay ;  exnending  the  ap- 
propriation of  1875,  $8,000,  and  sowing  of  wild  rice  on  the  banks ;  atraishten* 
ing  and  deepening  the  river  as  far  as  fands  available  will  permit,  '75^  i|  291, 
292;  '76,  ii,  537. 

Private  and  Corporate  l¥orlc. 

$16,000  expended  by  private  enterprise  in  opening  the  river,  '73,  307;  *75^  i,  291. 

Snrveys* 

1873.  iTnder  direction  of  Mi^or  Weitzel,  by  H.  A.  Ulffers.    Report,  '73,  306,  307. 

1874.  Under  direction  of  Mijor  Weitzel,  by  Capt.  A.  K.  Lee,  '75,  i,  290. 
1879.  Under  direction  of  M^jor  Harwood,  a  resnrvey,  in  progress,  '79, 170. 


SiSCRBTABT  CBEEK»  BUK^-Sorveyorderedbyactof  Hareh3, 1879,  '79^61. 
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SEIiKOBIK  BrTElly  B*  I*— (See  PAwnroKBT  Bivsr.) 


SHEBOTOAN  HABBOB,  Vnn.^lMFaoYVMSsrs  of* 


Appropriatloiis* 

1862 $10,000 

1864  (aUotted) 10,000 

1866 47,508 

1867 8,000 

1869  (allotted) 14,850 

1870 15,000 

1871 15,000 

1872 18,000 

1873 10,000 

1874 10,000 

1876 12,000 

1876 6,000 

1878 4,000 

1879 3,000 


00,  '6e,  ill,  35. 

00,  '66,  iii,  35. 

91,  *66,iu,  3&    '74,  i,  14a 

00,  '67.  22. 

00,  '69,  22. 

00,  '70,  35. 

00,  '71,  33. 

00,  '72,  22. 

00,  '73,  33. 

00,  '74,  i,  39. 

00,  '75,  i,  43. 

00,  '76,  i,  96. 

00,  '7a  116. 

00,  '79,  154. 


Total  to  1879 $183, 448  91. 

Statement  of  appropriations,  '74,  i,  148. 
Commerce. 
JoBtification  of  improvement,  '66,  iii,  35,  iv,  127 :  '67,  75 ,'  '68,  102 ;  '76,  U,  374. 
Importance  ae  a  harbor  of  refnge,  '6^  i,  19 ;  '67,  75, 76.    Early  commerce  and 
shipping  at  Sheboygan,  '76,  ii,  374. 
Statistics,  '66,  iv,  127 ;  '67,  76, 77 ;  '68,  102 ;  '70,  94 ;  '72, 122 ;  '73,  206 ;  '74,  i,  147, 
148;  '75,  i,208;  '76,  ii,  373, 374, 379 :  '77,  865;  '78, 1163;  '79, 1518. 
Contracts* 


1852 
IBM 
1S86 
1800 
1888 
1860 
1B70 
1871 
1872 
1873 
1874 


Contnustor. 


lir.  Hawley 

DeUingham  &  Company 

Locblin  Sc  Jenkins 

Sanser,  Ledlie  &  Cone  . 

L.  &.  Mtussy 

&K.  Barrett 

F.  Ii.  Knapp 

do..f.. 

T.Wlndiate* 

KOiUen 

Fox  &  Howard 


Contract  for— 


Crib  work 

Materials 

do 

Materials,  labor,  and  dredging 

Dredging 

Materials  and  labor 

do.. 

do 


Materials,  labor,  and  dredging. 

Materials  and  labor 

Dredging 


Befexences. 


'76,11,378. 

»66,  iv,  127. 

'66,  It,  127. 

»66,  iv,  127. 

>68,  80, 102, 108. 

»69,2e;  '76,11,877. 

Tl,  112. 

»71, 118. 

'73,206;  '76,  ii,  37a 

'73,206. 

'75, 1,  206. 


^Yiolated,  contract  annnlled,  '73, 206;  '76,  ii,  878. 

Abstracts  of  bids,  '66,  iv,  128;  '68,  103;  '75,  i,  209. 
Abfltractsof  oontracts,  '67,  57;  '68,  102. 
Enfftneers. 
Chief  of  Bngikebrs. 

Eeports,  '66, 1,5;  iii,  12;  '67,  22 ;  '68,  29 ;  '69,  26 ;  '70,  35;  '71,  33;  '72,  32;  '73» 
33;  '74,  i,39;  '75,  i,43;  '76,  i,96;  '77,  100;  '78, 116;  '79, 154, 
BiroiNBSits  IN  Charge. 

Lieut.  Col.  James  Kearney,  1854,  '76,  ii,  376. 

M%).  J.  D.  Graham,  1856.    Report,  8.  Doc.  42,  35tb  Cong.,  Ist  Seas.,  page  73, 

Lieut.  Col.  T.  J.  Cram,  1864-^65.    Report,  '66,  i,  18, 20. 

LienteDaDtColonel  Sitgreaves,  1865-'66,  '66^  i,20,iT,91. 

MaJ.  J.  B.  Wheeler,  186&-70.    Reports,  '66,  iv,  127 ;  '67,  75 ;  '68,  101. 

MaJ.  D.  C.  Houston,  1870-75.    Reports,  '70,  94 ;  '71,  112 ;  '72,  121 ;  '73,  205;  '7^ 
1,146. 

M^.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  206 ;  '76,  ii,  372 ;  '77,  864 ;  '78»  1162 ; 
'79,  1518. 
Assistants. 

J.  M.  Berrien,  '76,  ii,  376. 

Lieutenants  Center  and  Rose,  '76^  ii,  376. 

Lieut.  J.  B.  Quinn.    Report,  '67,  75. 

Wiltiam  H.  Bearding,    lieports,  '68)  101 ;  '72,  121 ;  '73,  205 ;  '74,  i,  146 ;  '75,  i,  206. 
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Estimates. 

Estimate  increaeed,  1874,  on  acoonnt  of  limited  appiopiiatioDs  to  |22,000,  *74^  i,  148. 
The  aggregate  of  appiopriatioDS  fh>m  1H66  to  1874,  both  inclniBiye  (i 


appropriations) $136,448  91 

The  aggregate*  of  estimates,  1806  and  ia07 103,956  83 

of  ezpenditnres  over  estimates ^ 34,49S  08 

Caose  of  excess,  '74,  i,  148.    Estimated  cost  of  completion : 

Estimatee  of  1866  and  1867 103,966  83 

Excess  of  expenditnree  over  estimates  due  to  repaaxa  and  extca  exten- 
sion of  piers  beyond  originally  oontemplatea  length 34,49806 

Estimate  of  1874 22,00p  00 


Total 160,448  91 

Expeiidlt«res«    (Bee  also  Financial  Statements. ) 
Excess  of  expenditures  over  eetimatay  '74,  i,  148.    Repairs  of  snperstroctiue,  '76^ 
116,  1162. 
Flmancial  Statements* 

•67,  22,  75;  '68,  30;  »69,  26i  '70.  35,  94:  '71,  33;  73,  32,  122:  '73,  33,  207 ;  '74,  i, 
39,148;  '75,1,43,206,206;  '76^  i,  96,  ii,  372 ;  '77,101,864,866;  '78,116,1162; 
'79,  154, 1518. 

liegislatioii. 

Subject  of  harbor  improvement  considered  by  a  county  oonyention,  '76,  ii,  375. 
Harbor  work  authorized  by  State  of  WiscouBin,  '76,  ii,  376. 
Operatlems*    (See  also  Private  and  Corporate  Work.) 


Tear. 


lM7-'eB 
1888- *e» 
1888-70 

1870-71 
1871- '72 

1872-78 

1878-74 
1874-76 

1875-78 
1878- »77 
1877-78 

1878-70 


Korth  pier. 


I 


"i^ 


320 
50 


40 


"S 


50 


187 
180 


South  pier. 


L./t 
820 


192 


128 


60 


i.A 


128 


830 

128 
80 


413 
138 

858 


Brodg- 
Ing. 


29,578 
9,084 


8,000 

2,000 
40,000 


7,117 


Remarks. 


CxllMTCfilled....i 

Two  cater  cribs  damaged  and  re- 

mored. 
2  cribs  replaoed  in  Bonth  pier . . 


Cribs  sank  on  a  stone  fonndation 

4  feet  high. 

Repairs  to  siraerstnioture 

Obann^  2,000  feet  long,  15  to  18 

feet  deep;  repairs. 

Repairs 

...nio 

Repairs  to  Biii»erstraotnre ;  800 

feet  walk  laid. 
Repairs  to  saperstmctnre 


«68,8O,lO8t'70,ii,371 
'09,26;  '76,ii,87«. 
70,85^94. 

'71,  38, 112,  U8. 

72, 82,  121,  122;  76,ii 

377 
73,20,205,206;  76,8, 

3i7T 
74,i,*39,147;»T5,ii,378. 
75. 1,  48,  206,  207;  76, 

ii,  878. 
78,  ii,  878. 
'77,100, 
'78,  U6,  U62. 

'79, 154,  151& 


Condition  of  work  in  1854,  '76,  ii,  376.    History  of  work  to  1875,  '76^  ii,  374.    AV 
stracts  of  materials  and  labor,  '67,  77;  '68, 102;  '72,  122:  '75,  i,  207;  '76b  ii, 
.373;  '77,  865;  '78,  1162.    1K76,  |3,000  allotted  for  protecting  work,  '76,  ii,  96. 
Pliyaieal  Cliaracteriatlcs. 

General  characteristics  of  Sheboygan  River,  '76,  ii,  374.    Character  of  lake  bed  a 
source  of  difficulty  in  placing  and  retaining  crihe  in  position  and  of  keeping  an 
open  channel,  '71,  113;  '72,  122;  '73,  266;  '74,  i,  148;  '76,  ii,  377. 
Plan. 

By  Assistant  J.  M.  Berrien,  1838,  plan  of  improyement ;  estimated  cost,  289,900, 
'76,  ii,  376. 

Private  and  Corporate  UTorlc. 

Appropriations  by  the  city  and  county  of  Sheboygan  for  harbor  improvement,  se- 
gregating |55,000,  expended  under  direction  ofnarborcommissioneis,  '76,  ii,37o. 

1852.  450  linear  feet  crib  pier  completed  on  north  pier  and  150  linear  feet  on  south 
pier.  '76,  ii,  376. 

1854.  100  linear  feet  crib  pier  completed  on  «onth  pier,  '76,  ii,  376. 
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SHEBOTOAIV  HABBOB,  WlS.'-Continued. 

Private  and  Corporate  Work— Continued. 

1860.  100  linear  feet  anpeTstrnoture  on  north  pier ;  96  linear  feet  cnrib-work  oett- 
pleted  on  south  pier,  *76»  ii,  376.  The  county  of  Sheboygan  fdmlBhed  dredge 
for  L.  R.  Muzzy,  United  States  contractcHr  for  dredging,  '^9,  30^  103,  103. 

1878.  Expense  of  towing  dredge  and  dump-scows  paid  by  city  of  SheboygaUi  *78; 
1162. 

Projects* 

By  Col.  T.  J.  Cram,  1866,  for  an  extension  of  the  piers  to  a  depth  of  12  feet,  requir- 
ing 120  feet  on  the  north  and  320  feet  on  the  south  pier,  and  the  removal  by 
dredging  of  all  material  to  a  depth  of  12  feet;  estimated  cost,  $44,188,  '66,  i, 
19,  24,  iii,  12,  67,  75. 

Beyised  by  Miu.  J.  B.  Wheeler,  1866,  according  to  prices  of  contract  made  for  this 
work,  $54^56.83,  '66,  iv,  127,  129;  '74,  i.  148. 

By  Major  Wheeler,  1867,  to  extend  the  piers  for  a  distance  of  about  200  fbet  (across 
the  bar  lying  in  front  of  the  entrance)  to  the  12-foot  curve,  also  dredging  between 
the  piers;  estimated  cost,  $49,000,  '67,  22;  '68;  29;  '74,  i,  148;  '76,  78, ii,  372. 

By  Maj.  D.  C.  Houston,  1873,  for  completion  of  superstructure^  protection  at  pier 
heads,  with  dredging  in  channel  to  obtain  a  depth  of  16  feet,  at  an  estimated 
cost  of  $20,000,  '73,  33,  206. 
Smnreys* 

1836.  By  Lieutenants  Center  and  Rose  and  Assistant  J.  M.  Benien,  '76^  ii,  376. 

1856.  Directed  by  Mf^.  J.  D.  Graham,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  74. 

1864.  Examination  by  lieutenant-Colonel  Cram,  '66^  i,  13;  '76,  ii,  376. 

Map. 
•76,  ii,  372,  375, 

[E.  A.  C] 


8HEEPSHCAD  BAT.~<See  Long  Iblaxd  Coast.) 


SBBlf  ANDOAH  BITEB,  TA.  AIVB  VT.  TA.-Snryey  ordered  by  act  of 

March  3,  1879,  '79,  81. 


8HOAI.WATBB  BAT  TO  COI.U1XEBIA  BITBB,  OBEO.-«UBViST 

FOR  CANAL. 

Commerce* 

Justification  of  impioTement,  '76,  ii,  674. 
Eiii^neers. 

Chief  of  Engineers. 

Report,  '76,  i,  116. 
Engineers  in  Charge. 
Maj.  N.  Michler.    Report,  '76,  i,  644. 
Maj.  J.  M.  Wilson.    Report,  '76,  i,  672. 
Physical  Characteristics* 

Described,  '76,  i,  644,  672. 
Plans. 
By  Major  Michler,  1875,  for  a  canal  to  connect  Shoalwater  Bay  with  Columbia  River^ 
65  feet  by  11  leet,  with  a  lock  at  each  end  for  boats  to  pass  at  ordinary  lugh 
tides ;  estimated  cost,  |529,279 ;  at  lowest  low-water,  $854,116,  '76,  ii,  644. 
By  M%ior  Wilson,  1875,  for  canal  for  the  passage  of  steamers  drawing  10  feet  at 
ordinary  high  tide ;  canal  24,554  feet  ]ong,  and  with  locks  at  each  end,  and  for 
dredging  channel  in  Columbia  River  and  Shoalwater  Bay;  estimated  cost, 
$768,185,  '76,  ii,  673,  674. 
Siirwe^ 

1875.  By  Major  Michler,  '76,  i,  116,  ii,  644. 


SHBEWSBUBT  BITBB,  N •  J.— Improvement  of. 

Approprlatioms. 

1852  (survey) $1, 500.    Act  of  August  30. 

1871 14,000, '71,80,701:  '72,782. 

1873 5, 000, '73,  81,  86t>. 

33  EN 
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SHBEWSBIJRT  BITIIR,  N.  J.--ContmiificL 

Appropriations— Continued. 

1878 $18.000, '78,  62,441. 

1879 10, 000, '79,  66,  404. 

Total  to  1879 $48,500. 

Commerce. 

Statistics,  '71,  703,  704;  '79,  404. 
Contract. 

With  P.  W.  Myers  &  Co.,  for  dredging,  at  29  eents  per  cubic  yard,  *73,  870. 
Abstract  of  contract,  '73,  870. 
Engineers. 
Chief  of  Engineers. 
Keportfl,  '70.  32,  72;  '71,  80;  '72,  77;  '73,  81;  »74.  i,  93;  '75,  i,  99;  •76»  1,61; 
•77,  56;  '78,  62;  '79,  66,  405. 
Board  of  Engineers. 
To  consider  project  submitted  by  Captain  Ludlow,  1879,  for  improyements,  as  fol- 
lows: (1)  tbe  South  Shrewsbury,  by  dredging  and  dikes;  (2)  the  Nayesink 
River,  by  dredging,  dikes,  and  a  crib ;  (3)  and  the  flood  or  ebb  channels  of  the 
main  stem  by  the  same  methods.    The  board  adopted  the  project  with  certain 
modifications,  fayoring  the  improyement  of  the  nood  channel.    Modified  esti- 
mate, $142,086.    Report,  '79,  411. 
(Colonels  Macomb  and  Tower  and  Lieutenant-Colonel  Newton.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871-78.    Reports,  '71,  701-704 ;  '72.  782 ;  '73,  869;  •74, 

ii,  144;  '75,  ii,  194;  '76,  i,  276,  278;  '77,  268. 
Capt.  William  Ludlow,  1877,  in  temporary  charge.    Report,  '79,  405. 
Col.  J.  N.  Macomb,  1«78-'— .    Reports,  '78, 441 ;  '79.  403. 

A  flQf  Bl^  AlCf 

Capt.  William  Ludlow.    Report,  '79.  405. 
JSstimates. 

By  Lieutenant-Colonel  Kiurtz,  for  dredging  at  Rocky  Point,  Port  Washington,  near 
Ocean  House,  Jui^ping  Point,  and  Bulkhead,  $14,000,  '71,  703.    Increased  finr 
continuing  dredging,  ^'>,000,  '72,  77,  782.    For  pile  work  and  dredging,  addi- 
tional, details,  $18,000,  '76.  i,  277,  281;  '77,  268. 
3y  Captain  Ludlow,  1878,  for  dredging  and  dikes  on  South  Shrewsbury  and  Kaye- 
sink  Riyers,  and  the  ebb  channel  of  the  main  stem.    Total,  $134,686,  '79,  411. 
Modified  by  Board  of  Engineers.    Total,  $142,086,  '79,  412. 
By  Colonel  Macomb,  1879,  to  complete  existing  project,  $116,000,  '79,  67,  404. 
Financial  Statements. 
'70.  fcO,  701;  '72,  77,  782;  '73,  81,  870;  '74,  i,  93;  '74,  ii,  144;  '76»  i,  277;  '77,  2©; 
'78,  62,  441 ;  '79,  66,  404. 
•Oneratious. 

History  of  operations,  '76,  i,  277,  279;  '77,  268. 

1871-72.  Dredging  by  contract ;  details,  '72,  77,  782. 

1872-7:^^74.  Dredging  continued,  '73,  81,  869;  '74,  i,  93,  144. 

?^o  work,  except  a  partial  snryey  in  lb75,  was  done  since  1873,  when  opeiatioDS 

ceased  for  want  of  funds,  '77,  i,  268. 
1877-'78-'79.  Operations  suspended,  '78,  62,  441 ;  '79.  66. 
^Physical  Characteristics* 

Described,  '71,  702.  703;  '76,  i,  279,  280 ;  '79,  406. 
Private  and  Corporate  ^Wori^. 
The  town  authorities  expended  about  $2,000  in  dredging,  '71.  703. 

.Projects. 

By  Lieutenant-Colonel  Kurtz,  for  dredging  channels  through  the  shoal  places  in 
both  branches  of  the  river;  cost,  $14,000,  '71.  80,  703;  '72.  782 :  '73.  869.  For 
pile- work  up  the  North  Branch  and  dredging  25,000  cubic  yards  at  Cpper  and 
Lower  Rocky  Toints :  cost,  $18,000,  '76,  i,  280.  281 ;  '77,  268. 

'By  Captain  Ludlow,  1879,  and  modified  by  Board  of  Engineers,  for  improving  the 
South  Shrewsbury  and  Navesink  Rivers,  and  the  flood  channel  of  the  main 
stem,  by  dredging,  dikes,  etc. ;  cost,  $142,0^,  '79,  408.  411. 
Surveys. 

Examination  in  1853  by  Lieut.  M.  Harrison ;  mentioned,  '71.  702. 

^Ordered  by  act  approved  July  11,  1870;  assigned  to  Lieutenant-Colonel  Karti. 
Report,  '71.  702.  Again  ordered  by  act  approved  March  3,  1875,  '75,  i,  99,  ii, 
194;  assigned  to  Lieutenant-Colonel  Kurtz,  '76l  i,  61.  Reports,  '76^  i,  ^8: 
'77,  2G8. 

'By  Captain  Ludlow,  1878,  under  direction  of  Col.  J.  N.  Macomb.    Report,  *79, 405. 

Map. 
Of  the  river,  '79^  404. 
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SIOUX  CITT.— (See  Missouri  Rivbr.) 


SIPS£T  BITEB,  AI^A.— Sarvey  oidered  by  act  of  March  3, 1879,  '79, 100. 


SKAOfiT  BITEB9  WASH.  TIIB.— Ezajonatioiv  of. 

Commerce. 

Obstrnotions;  jams  and  snags  in  the  lirer,  '75,  ii,  792. 
liogrineers. 
CmicF  OF  Enginesrs. 

Report,  '75.  i,  125. 
Engineer  in  Charge. 
Maj.  N.  Michler,  1874.    Report,  '75,  ii,  791. 
Physical  Characteristics. 
General,  '75,  ii,  791.    Tides,  '75,  ii,  792.    Character  of  ac^acent  country,  '75,  ii, 
792. 
Plan. 
By  Maj.  K.  Michler,  for  the  removal  of  sna^  and  Jams  from  the  river  channel,  and 
to  protect  the  banks  from  abrasion ;  estimated  cost,  $15,000,  '75,  ii,  792. 

1874^5*  Under  the  direction  of  Maj.  N.  Michler.    Report,  '75,  ii,  791. 


SI^VOHTKB  CREEK,   HID.— Survey  ordered  by  act  of  March  3,  1879, 

'79,  81. 


SmiTH'S  SHOAliS,  KT.— (See  Cumberland  River.) 


SMUTTY  NOSE  ISIiAND,  N.  H.-Survbt  of. 

Commerce. 

Natural  harbor  of  refdge  at  Smntty  Nose  Island,  '75,  11,  421,  422.    Breakwater 
connecting  Smutty  Nose  with  a^acent  island,  '75,  ii,  421,  423. 
Engineers. 
Chief  of  Engineers. 

Report,  '75,  i,  121. 
Engineer  in  Charge. 

Lient.  Col.  G.  Thom.    Report,  '75,  ii,  421. 
Assistant. 
S.  Haasensen.    Report,  '75,  ii,  422. 
Physical  Characteristics. 

Described,  '75,  ii,  421-423. 
Plan. 
By  Lientenant-Colonel  Thom,  1875,  for  rebnilding  breakwater  between  Smutty 
Nose  and  Cedar  Islands,  18  feet  above  mean  low-water,  of  large  blocks  of 
granite  and  rubble-stone;  estimated  cost,  |85,000,  '75,  ii,  422,  423. 
Surrey. 
1874.  By  S.  Haagensen,  '75,  i,  121,  ii,  421,  422. 


SNAKE  RIVER,  OREO.--(See  Columbia  and  Snake.) 


SNOHOmiSH  RIVER,  WASH.  TER.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '75,  i,  125. 
Engineer  in  Charge. 

mij,  N.  Michler,  1874.    Report,  '75,  ii,  796. 
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81VOHOIIUSH  BITKB,  WASH*  TEB«— Continaed. 
Phyftieal  Characteristics. 

General,  '75,  u,  79:^. 

By  Major  Michler,  for  the  removal  of  snags  from  the  river  at  Clark's  Bend,  at  in 
estimated  cost  of  $2,000,  *75,  li,  799. 

Survey*  _ 

1874-^5.  Under  the  difectlon  of  Uig.  N.  Michler.    Bepoit,  '75,  ii»  7961. 


SODUS  HARBOR,  ORIIAT,  N.  T.— Improvkmknt  or. 


^*6e,iii,29,30. 


Appropriatioma. 

f«59 $12,500  00^ 

1830 15,280  00 

1831 17,450  00 

1832 17,000  00 

1833 15,000  00 

1834 15,000  00 

1835 11,790  00 

1836 12,600  00 

1837 12,000  00 

1838 10,000  00 

1844 5,000  OOJ 

1852 10,00000.    Aetof  AngnstSO;  6.Doo.da;a6tiiCMig.,lit 

Seas.,  page  139. 

1866 53,151  80, 'ee.  iii,  16. 

1867 80,000  00,  '67,33. 

1870 5,000  00,  '70,  53. 

1872 15,000  00,  '72,47. 

1874 15,000  00,  '74,  i,  54. 

1875 10,000  00,  '75,  i,  59. 

1876 6,000  00,  '76,  i.  111. 

1878 5,000  00, '78^133. 

1879 2,000  00, '79,  176. 

Total  to  1879 $343,771  80. 

Total  to,  and  hicludiBg  1875,  aeeording  to  reports,  $331,771.80;  aooording  to  E 
Doo.  120,  44th  Cong.,  1st  Sess.,  $321,771.80. 
Commerce. 

Does  not  warrant  hasty  action.  '66,  iv,  171.  Importance  of  Great  Sodas  Bay, com- 
mercially, 8.  Doc.  42,  35th  Cons.,  1st  Sess.,  page  140;  "Se,  It,  174-175;  *79, 
1730.  As  a  harbor  of  refuge,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  page  140;  '66, 
iv,  174,  175 ;  '69,  178.    Commercial  Interests  mainly  local,  '69,  178. 

Statistics,  '68,  248 ;  '70,  205 ;  '72,  256,  257 ;  '73,  364 ;  '74,  i,  255;  '75,  i,  338;  76, 
ii,  588;  '77,  980;  '78,  1276;  '79,  1730. 

Contracts. 


Tear. 


Contnustors. 


1866 
1866 
1866 
1866 
1866 
1867 
1867 
1867 
1867 
1867 
1868 
1870 
1870 
1872 
1872 
1874 
1874 
1875 


A.  P.  Grant 

J.  "W.  P.  Allen 

(hitario  Iron  Works 
J.  N.  Collins  &  Co.. 

R.  KelBon  Gere 

do 

Thomas  Faa«ns — 

W.  Burke 

R.  B.  Dodge 

Caldwell  Sl  French . . 

Zebnion  Moore 

C.  P.  Morse 

C.  P.  Morsel  Co... 

do 

E.  H.  French 

H.J.  Mowry 

C.  J.  DeGraw 

S.  B.  Robinson 


Contract  for— 


Dredging 

Towing  8COW8 *... 

Materials 

Materials 

Materials  aad  labor 

Dred^g,  at  24  cents . . 

......do 

do 

do 

Labor 

Remoyal  of  wreck 

do 

Dredging,  at  24  cents . . 
Repairs  to  breakwater. 
Dredging,  at  35  cents  . . 
Drediing,  at  22^  cents  . 
Breakwater  extension . . 
Repairs  to  breakwater. 


iT.im 

ir.lTO. 
iv.178. 
!▼,  178. 


'<58, 

•»• 

'70, 

'73, 
•W, 


350. 

207. 


i,tS7. 
i»». 
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ftODUfB  HARBOR,  OBEAT,  If.  T.--C<mtiiiiied. 

C  ontriMts— Continued. 
Abstracts  of  bids,  '66,  iv,  178;  '67,  243;  '68,  250,  853;  '70,  206;  '71,  233;  '73, 

365  *  '  75  i  339  340. 
Abstracts  of  contracts,  '66,  iv,  178;  '67,  243;  '68,  250,  253;  '70,  207 ;  '73,  366;  '74, 

1,255;  '75,  i,  341. 

Chisf  of  Engineers. 
Reports,  '66,  i,  4,  ii,  41,  42,  iii,  16,  29;  '67,  33;  '68,  45;  '69, 40;  '70,53;  '71, 50; 

'72,  47;  '73,  47;  '74,  i,  54;  '75,  i,  59;  '76,  i.  111;  '77,  118;  '78,  133;  '79,  176. 
Enginebbs  in  Chasgb. 
Capt.  T.  W.  Maurice,  1828,  '74,  i,  253. 
Capt.  J.  L.  Smith,  1836,  "74,  i,  253. 

MiS-  W.  TumbuU,  1853^56,  S.  Doc.  42,  35th  Cong.,  Ist  Seas.,  page  139 :  '74,  i,  254. 
Mi^.  J.  D.  Graham,  1856,  '66,  i,  4.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page 

139. 
M^j.  C.  £.  Blunt,  1866-^69,  '66,  li,  41,  42.    Reports,  '66,  It,  170;  '67,  238,  243, 

256;  '68,248,250,253. 
MaJ.  M.  D.  McAlester,  1869,  '69,  170. 
Capt.  F.  Harwood,  1869,  '69,  170. 

Mi^.  N.  Bowen,  1869-^1,  '69,  170.    Reports,  '69,  178;  '70,  204;  '71,  232. 
Mj^.  J.  M.  Wilson,  1871--75.    Reports,  '72,  256:  '73,  364;  '74.  i,  253;  '75,  i,  337. 
Mai.  W.  McFarland,  1875-^—.    Reports,  '76,  li,  588 ;  '77,  980 ;  '78,  1275 ;  '79, 

1729. 
Assistants. 
W.  S.  Malcolm,  captain  of  United  States  dredge-boat  on  Liake  Ontario,  1857,  S, 

Doc.  42,  35th  Cong.,  1st  Sess.,  page  142,  et  seq, 
Capt.  J.  A.  Smith,  1866,  '66,  iv,  170. 

Esttmates.    (See  also  Projects.) 
Estimated  cost,  1838.  of  construction  of  masonry  superstructure,  |50,000,  '74,  i,254. 
By  M^j.  N.  Bowen,  for  dredging,  $35,000;  for  repairs,  $10,000;  u>r  closing  the  en- 
trance between  east  pier  and  east  shore.  $30,000,  '69,  41,  178. 
By  Mi^.  W.  McFarland,  for  dredging,  $15,000;  for  annual  repairs,  $2,000,  '79, 1730. 

Expenilitiires*    (See  also  Financial  Statements.) 

1857.  For  repairs  to  dredge  and  scows,  $164.44,  8.  Doc.  42,  35th  Cong.,  Ist  Sess., 
page  140. 

Finiuicial  Statements. 

S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  140;  '66,  iii,  16;  '68,  248;  '69, 141, 178;  '70, 
53,  205;  '71,  50,  203;  '72,  47,  &6;  '73,  47,  364;  '74,  i,  54,  255;  '75,  i,  69,  338; 
'76^  i,  111,  ii,  588;  '77, 118,  981;  '78,  133,  1276;  '79,  176,  1731. 

Operatioiis. 

1829-'3:{.  640  feet  of  west  pier,  80  feet  of  east  pier,  150  feet  of  Jetty,  and  a  portion 

of  the  breakwaters  constructed,  '74,  i,  253. 
1833-^)5.  Piers  completed ;  300  feet  of  crib  protection  built ;  dredging  in  harbor, 

'74,  i,  253. 
1835-'38.  Dred^g,  '74,  i,  253,  254. 

1844-^45.  Repairs ;  operations  suspended,  '66,  i^  4 ;  '74,  i,  254. 
lS62-'53.  Repairs  to  east  channel  and  harbor  piers ;  condition  of  the  work,  S.  Doc. 

42,  35th  Cong.,  1st  Sess.,  pages  139, 145;  '74,  i,  254. 
1856^57.  6,233  cubic  yards  dredged,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  140, 144. 
1866-^67.  400  feet  of  west  pier  rebuilt;  dredging;  condition  of  work,  '66^  iii,  16; 

'67.  238. 
1867-^68.  440  feet  of  west  pier  rebuilt ;  wreck  remoyed  from  channel,  '68,  45,  248. 
1868-^69.  776  feet  of  west  pier  rebuilt ;  dredging  in  the  channel,  '69,  40^  178. 
1869-'70.  6,209  cubic  yards  dredged ;  130  feet  added  to  west  pier ;  condition  of  pieV) 

'70,  53,  204,  205. 
1870-71.  312  feet  of  east  breakwater  rebuilt;  repairs,  '71,  50,  232. 
1871-72.  No  operations,  '72,  47. 
1872-^.  24,891  cubic  yards  dredged;  433  &et  of  the  east  breakwater  rebuilt,  '73, 

47,  364. 
1873-^4.  16,806  cubic  yards  dredged;  158  feet  of  the  east  breakwater  rebmlt,  '74, 

1,54,254. 
1874-75.  44,977  cubic  yards  dredged ;  353  fioet  of  the  east  breakwater  rebuilt;  con- 
dition of  work,  '75,  1,59,337,338. 
1875-76-77.  Repairs;  sand-catcher  constnicted, '76,  1,111,11,568;  '77,  U8. 980. 
1877-78.  200  feet  of  the  west  pier  rebuilt;  sand-catcher  constructed,  '78, 13:),  1275. 
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Operations— Continued. 

Table  of  Imgths  of  struotmres. 


Yew. 


1870 
1876 
1870 


Braakwftten. 


BaatenL 


FteL 


1,440 
1.090 


WeBtem. 


2,200 


Chaaifed  pien. 


Eastern. 


I^et 


(MO 
900 


Westeiii. 


FmL 

i,3n 

1,400 
1,400 


'70,S0i2(& 
*76,ii,S90. 
'79, 1730. 


Abstracts  of  materials,  '75, 1,  338 ;  '76,  11,  588 ;  '78»  1275.  HUtory  of  work,  '74,  i, 
253;  '76,  ii,  588. 

Pbysical  Cliaracteristics. 

Bar  at  entrance  of  bay,  as  shown  by  survey  of  1828,  '74,  i,  253.    Shoaling  as  shown 
by  surveys  of  1844  and  1848,  '74,  i,  254.    Formation  of  bar  and  spit  of  sand. 
'66,  ill,  16,  iv,  170;  '75,  i,  338.    Cause  of  formation  of  spit,  '66,  iv,  172.    Char- 
acter of  bed  of  harbor,  '73,  364. 
Plans* 

For  a  masonr7  superstmoture,  1838,  '74,  L  254. 

By  Major  K.  Bowen,  for  the  renewal  of  aU  decayed  superstructure ;  finiahins  e4i6t 
breakwater ;  completion  of  shore  end  of  west  pier,  and  dredging  channeT  to  U 
feet,  '70,  205. 

By  Major  McFarland,  for  dredging  channel  to  12  feet  depth  and  for  annual  repain 
to  eventually  replace  the  superstructure,  '79, 1730.    Correspondence  relative  to 
the  improvements,  S.  Doc.  ^,  35th  Cong.,  Ist  Sess.,  pages  142-147. 
Projects* 

By  Capt.  T.  W.  Maurice,  1828,  for  the  construction  of  two  breakwaters  from  the 
east  and  west  shores,  1,400  and  2,200  feet,  respectively,  in  length,  approaching 
each  other^  leaving  an  opening  of  about  500  feet,  and  for  the  construction  of 
parallel  piers  from  the  ends  to  define  channel- way,  at  an  estimated  cost  of 
$71,931.26,  '76,  ii,  589.  Results  anticipated  not  realized,  '74^  i,  253.  1833.  For 
dredging  a  channel  1,500  feet  long,  150  feet  wide,  and  15  feet  deep,  at  an  esti- 
mated cost  of  120,000.  '74,  i,  253. 

By  Mi^.  J.  D.  Graham.  1857,  for  repairs  to  existing  piers  and  for  dredging,  at  an 
estimated  cost  of  $40,806,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  pages  1&,  141,  176; 
$53,151.80,  '66,  i,  4.  Modified  by  Ms^or  Blunt  so  as  to  extend  the  west  pier  and 
dredge  channel  to  12  feet,  at  an  estimated  cost  of  $80,000,  in  addition  to  Major 
Graham's  estimate,  '66,  iv,  171,  173,  174 ;  '67,  238. 
Surveys* 

1828.  By  Capt.  T.  W.  Maurice,  '74,  i,  253.    1844  and  1848,  '74,  i,  254. 

1866.  Examination  by  Capt.  J.  A.  Sndth,  '66,  iv,  170.    Results,  '66^  iv.  174. 

1872  and  1875.  Under  the  direction  of  Maj.  John  M.  Wilson,  '72,  256;  '75,  i,  338. 

Maps. 
Of  Great  Sodus  Bay  Harbor,  '76,  ii,  588;  June  30,  1879,  '79,  1730. 

[L.  J.  O.] 


SODUS  BAT  HABBOB,  lilTTIiC,  N*  T*— IscPROVisMEyT  of. 

Appropriations* 

1852 $10,000  00,  S.  Doc.  42,  35th  Cong.,  Ist  Sesa.,  page  147 ; '66, 

iii,  29. 

1864  (relief  claims) 4, 101  36.    Act  of  April  9. 

1866 33,840  41,  »66,  iii,  16,  29. 

1867 50,000  00,  '67,33. 

1869  (aUotted) 1, 500  00.    Act  of  April  10. 

1870 5,000  00,  '70,  53. 

1871 15,000  00, '71,  51. 

1872 15,000  00,  '72,47. 

1873 15,000  00,  '73,  48. 

1874 15,000  00,  '74,1,55. 

1875 10,000  00,  '75.  i,  59. 


RIVERS  AND   HARBORS. 


5id 


SODUS  BAT  HARBOR,  UETTI^E,  N.  T*— Contmaed. 


Appropriations— Continned« 

K76..:. 15, 


000  00,  '76,  i,  111. 

1878 10,000  00,  '78,  133. 

1879 6,000  00/79,  176. 

Total  to  1879 $194, 441  77. 

Commerce. 

Justification  of  improvements,  S.  Doc.  42,  35th  Cong.,  Ist  Seas.,  page  148 ;  *66^  iv, 
175;  '67,  238.  ATailabiUty  as  a  harbor  of  refuge,  S.  Doc.  42,  35th  Cong.,  Ist 
Sess.,  page  148:  '68,  248;  '69,  175.  Commercial  importance  of  Little  Sodus 
Bay,  '66,  iv,  170;  '68,  248;  '75,  i,  342;  '79,  1731.  Eastpiersnot  deemedneees- 
sary,  '66,  iv,  170,  172,  175. 
Statistics,  '70,  208;  '72, 258;  '73,  367;  '74,  i,  257;  '75,  i, 342;  '77,  981;  '78. 1277; 
'79,  1732. 
Contracts. 


Year. 


1866 
1866 
1866 
1866 
1866 
1867 
1807 
1867 
1867 
1867 
1868 
1868 
1868 
1869 
1809 
1871 
1871 
1872 
1872 
1H72 
1873 
1874 
1875 


Contraoton. 


A.  P,  Grant 

J.  W.P.  Allen 

R.  Nelson  Gere 

Ontario  Iron  Works 

J.  N.  Collins  St.  Company f. 

do 

8.  B.Bobmson 

W.J.Baker 

C.  B.  Parsons 

B.  R-Bodee 

do.... 

do 

Hart  &  Jennings 

do 

John  King 

E.  H.  French 

do 

Post  ^Henderson 

C.  J.  DeGiaw 

H.  J.  Mowzy...... ................ 

X.B.Hart 

C.  J.  DeGraw 

do 


Contract  fox^- 


Bredglng 

Towing  scows 

MatenaU  uid  labor . . 

do 

..    .  do 

Materials 

Labor 

Dredging,  at  24  cents. 

Materials 

do 

do 

Materials  and  labor . . 

Materials 

Materials  and  labor . . 

do 

Materials  and  labor . . 

Dredging 

Materiau 

do 

do 

do 

Materials  and  labor . . 
do 


Keferences. 


'e6,lv,177. 
'66,  ir,  177. 
'66,  iv,  177. 
'66,  It,  177. 
'66,  iv,  177. 
'68,  252. 
'68,252. 
'67,  248. 
'68,  262. 
'68,  252. 
'68,  251. 
'68,  251. 
'68,  251. 
'69, 177. 
'69,  177. 
'71,  233. 
'71,  233. 
'72,  257. 
'72,  257. 
'73,  367. 
'73,  367. 
'76,  i,  341. 
'76,  i,  342. 


Abstmcts  of  bids,  '66,  iv,  176;  '67,  243;  '68,  251,  252;  '69,  178;  '71,  234,  235;  '72, 

258"  '73  369  370*  '75  i  343  344. 
Abstracta  of  contracts!  '66,'  iv,  177 ;  '67,  243 ;  '68,  251,  252 ;  '69,  177 ;  '71,  236,  237 ; 
'72,  258,  259;  '73,' 370;  '74,  i,  260;  '75,  i,  345. 
Docmneiits*    (Not  published  in  reports.) 
S.  Doc.  16,  34th  Cong.,.3d  Sess.    Eeport  of  MaJ.  J.  D.  Graham,  for  1855-'56.    8.  Doc. 
42, 35th  Cong.,  1st  Sess.,  page  148. 
Eiiinlneers. 
Chief  of  Engineebs. 
Reports,  '66^  i,  4,  ii,  41, 42,  iii,  1629 ;  '67,  33 ;  '68,  45 ;  '69,  41 ;  '70,  53 ;  '71,  51 ;  '72, 

47;  '73,  47;  '74,  i,54;  '75,  i,59;  '76,  i,lll;  '77.  118;  '78, 133;  '79,  176. 
Letter  to  officer  in  charge,  directing  him  to  carry  oat  the  wishes  of  the  ''Ontario 
Bay  Harbor  Improvement  Association,''  8.  Doc.  42, 35th  Cong.,  1st  Sess.,  page  160. 

ElTGINEERS  IN  CHABOB. 

Capt.  T.  W.  Maurice,  1828,  '74,  i,  256. 

Maj.  W.  Tumbull,  1845,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  3, 22;  '74,  i,256. 

MaJ.  J.  D.  Oraham,  1857,  '66^  i,  4.    Beport,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page 

147. 
M^.  C.  E.  Blunt,  1866-m  '66^  ii,  41.    Reports,  '66^  iv,  170, 172, 175 ;  '67,  237, 243, 

257 ;  '68,  247,  251,  252. 
MaJ.  M.  D.  McAlester,  1869.  '69,  170. 
Capt.  P.  Harwood,  1869,  '69,  170. 

Maj.  N.  Bowen,  1869-'71,  '69.  170.    Reports,  '69,  175 ;  '70,  207. 
Maj.  John  M.  Wilson,  1871-'76.    Reports,  '71,  233 ;  '72,  257 :  '73,  367 ;  '74,  i,  256  j 

'75  i  341. 
M^.  Walter  McFarland,  1876-^—.    Reports,  '76^  ii,591;  '77,  981;  '78,  1276;  '79, 

1731. 
Assistant. 
Lieut.  Benjamin  D.  Greene,  1870,  '70,  206. 
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By  M^j.  N.  Bo^en,  for  repairs,  $*<^,000,  '69,  41, 175. 
By  MflJ.  Walter  McFarlond,  for  pier  extension,  (60,000,  '79, 1731. 
Fteancial  Statement. 
•66,  iii.16:  '67.  33;  '68,  46,248;  '69,  41,175:  '70.  53,306:  '71,  51.234;  '72,  47,257; 

'73,  48.368;  '74,  i,  55, 259;  '75,  i,  59, 342;  '76^  i,  111,  li,  591;  '77,  118,981;  '78. 

133. 1277 ;  '79,  176,  1732. 

Operations. 


IBM. 


1856 

1805- '07 
1807- '«8 
1868- *«B 
1869- '70 
1870-71 

1871-'72 

1872- '78 
1878-'74 

1874-76 

1875-76 
1870- *77 
1877-78 
1878-' 70 


Bait. 


i.A 


240 
540 


West 


i.A 


650 


210 


Plen. 


BMt 


West 


i.A 


270 
248 


150 


240 


00 
500 

800 
120 


80 


Bredg 
ing. 


0.ydi. 


22.625 
1.788 


1.602 


Dredging. 


OpermtioDs  mwpeikded 
Dredftog 


do 


Repairs ;  oondidon 

100  feet  of  ^pentmotnre ;  re- 
pairs. 

Bepain  to  weet  pier  and  break- 
water. 

210feetof  snperatroctiixe 

170  feet  of  aapenlructure ; 
dredging. 

130  feet  or  8ai>er8troctDre ;  re- 
pairs. 

796feetof«aperrtniotare 

Bepairs 

do 

do 


&Doc42,39t]iConf^ 
Ut  Seas.,  page  147, 
74,  i.  256. 

*74, 1  256. 

»C7,  237. 

'68,  46,  247. 

■fl9,  41,  175. 

'70,53,  207. 

'71,51, 


'72, 47.  2S7. 

TS,  47.  867. 
'74,  i,  56^  258. 

^75,  i,  66. 341. 

76,1,111.0,501. 
77, 118.  961. 
78,183,1276. 
»7»,  176. 


History  of  operations,  '74,  i,  255:  '76.  ii.  591. 

Abstracts  of  materials,  '74,  i,  256;  '75,  i,  341;  '76^  ii,  691;  '78.  1276. 
Physical  Cliaracterisfies. 
General  description,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  148.    Condition  of  the 
bay  as  shown  by  the  survey  of  1828.  '74,  i,  256.    Depth  of  water,  '66,  ili,  16, 
iv,  175. 
Plans. 
By  M^i.  N.  Bo  wen,  for  restoration  of  piers  and  the  rebuilding  of  the  breakwaters, 

'69,  41,  175. 
By  Maj.  W.  McFarland,  for  extension  of  piers  to  12-foot  cmre,  '79,  1731. 
Private  and  Corporate  Work* 
Organization  of  Ontario  Bay  Harbor  Improvement  Association,  1857,  to  aid  in  the 
improvement  of  Little  Bodus  Bay,  by  joining  its  capital  (aboat  $6,000)  to  the 

fovemment  appropriations,  8.  Doc.  42,  35th  Cong.,  1st  Sess..  pages  14^  150, 
52,  153. 

Projects. 

By  Capt.  T.  W.  Maurice,  1829.  to  close  one  of  two  openinffs  into  the  bay  by  a  dike 
130  yards  long ;  also  for  tne  constmction  of  two  parallel  piers,  each  290  yards 
long,  at  an  estimated  cost  of  |32,327.59,  '74,  i,  256. 

By  M%jor  Graham,  1857,  (1)  for  completion  of  west  pier;  (2)  for  the  construction  of 
an  east  pier,  with  cribs  32  feet  long,  20  feet  wide,  and  10  feet  high;  (3)  for 
dredging  channel  to  a  depth  of  12  feet;  at  a  total  estimated  cost  of  $52,602.18, 
S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  147,  148;  '76^  ii,  592. 

By  Major  Blunt,  for  extension  of  west  pier  and  connection  with  western  shore,  and 
for  dredging  a  channel  400  feet  wide  and  12  feet  deep  (deeminsr  an  east  pier 
unnecessary),  at  an  estimated  cost  of  $80,000,  '66,  iii,  16,  iv,  170,  175. 

By  Maj.  N.  Bo  wen,  for  the  construction  of  an  east  pier  parallel  to  and  250  feet  from 
the  west  pier,  connected  at  its  inner  end  with  the  eastern  shoro  by  a  break- 
water, at  an  estimated  cost  of  $62,100,  '71,  234 ;  '72,  257. 
SecretaiT  of  "War. 

Ciroular  irom  War  Department  stating  conditions  upon  which  operations  ma^  be 
carried  on  under  direction  of  the  officer  in  charge  to  the  limit  of  funds  provided 
by  the  State,  by  municipal  or  private  parties,  S.  Doc.  42^  35th  Cong.,  Ist  Sess., 
page  151. 


BIYESS  AND  HARBORS. 


d2L 


80DirS  BAT  HARBOBt  I^ITTl^E,  N.  T.-€<mtinued. 

Surveys. 

1828.  included  in  survey  of  harbon  on  the  southeru  shore  of  Lake  Onturio,  between 
the  Qenesee  and  Oswego  Rivers,  made  by  Capt.  T.  W.  Manrloe,  '74,  i.  255, 256; 
'76  11  591.  %^  r 

1845.  Under  direction  of  Mtgor  Tumbnll,  '74,  i,  250. 

1852.  Resnrvey,  '74, 1,  256. 

1866.  Soundings  taken, '66,  iv,  175. 

1870.  By  Lieut.  B.  D.  Greene,  '7Q,  208. 

1872.  Under  direction  of  M%jor  WUson,  '74,  i,  257. 

Haps. 
Of  Little  Sodns  Harbor,  '76»  ii,  591 ;  June  30, 1879,  '79, 1731. 

[L.  J.  O.] 


SOUTH  FORK,  KT.— (See  Kentucxt  Riyxr.) 


SOUTH  BLA.TE1V  HABBOB,  MICH.— Xupbovbhiemt  of. 
AppropriatioiM. 

1867 $43,000, '67,  24. 

1870 10,000,  '70,43. 

1871 15, 000, '71,  41. 

1872 12,000,  '72,  89. 

1873 20,000,  '73,  39. 

1874 10, 000,  '74,  1,  46. 

1875 10, 000, '75,  i,  50. 

1876 10, 000, '76,  i,  36,  103. 

1878 12,000, '78,  123. 

1879: 7,500,  '79,  166. 

Total  to  1879 $149, 500. 

List  of  appropriations,  '79, 1629. 
Commerce. 

Harbor  of  refd^;  importance  as,  '67, 105;  '69,  97;  '70,  142.  Lnmbeiing  and  ag- 
ricultural interests,  '66,  iv,  149,  150.  Justification  of  improvement,  '66,  iv, 
149,  150.   Benefits  of  improvement  more  local  than  general,  '68, 120 ;  '76,  ii,  515. 

Statistics,  '66,  iv.  150;  '69,  97;  '70,143;  '71,155;  '72,193;  '73,280;  '74, 1,194; 
•75,  i,  261;  '76,  U,  513;  '77,  919;  '78, 1214;  '79,  1628. 

Comcracts. 


1887 
lflir7 
1867 
1870 
1870 
1871 
1871 
1872 
1878 
1874 
1875 
1878 


Contnoton. 


O.  Eafltmau 

5.  TS*  Qfm 

G.  Huinahs 

...do 

6.  P.Adams 

O.  Tfi^iiTii^h^ 

Pierce  &  Whaling 
Jamea  Caldwell. . . 
WmiamNloolla... 

A.  Dodge 

Sqitter  &  White. . . 
If.  Stanton  Gere  . . 


Oontcaot  foi^— 


MaterialB 

....do 

Labor 

Timber 

Stone 

lifotoiialB  and  labor 

Materials ^ 

Materials  and  Ubor 

do 

Kevetment,  and  dredging,  per  cnbic  yard. 

do do do 

do do .' do..... 


Amoont. 


Beferenoes. 


'67, 106. 
'67, 105. 
'67, 105. 
'71,163. 
'71,158. 
'71, 153. 
'71,153. 


|0  28-$0  30 
85-80 
12* 


Contracts— Continued. 

AUetracts  of  bids,  '71,  154,  155;  '73,  280;  '75.  i,  260,  261;  '79,  1630. 
Abstracts  of  contracts,  '67,  58,  105 ;  '68,  120 ;  '71,  154,  155 ;  '73, 280 ;  '75,  i,  260, 261. 
Doc  ameu ts.    (Not  published  in  reports. ) 

8.  Doe.  16,  34th  Cong.,  3d  Sess. 
Engineers. 
Chief  of  £noineer8. 
Beports,  '66,  iii,  14,  35;  '67.  24;  '68,  32;  '69,  33;  '70,  43;  '71,  41;  '72,  39;  '73, 
39;  '74,  i,  45;  '75,  i,  49;  '76.  i,  102;  '77,  109;  '78»  123;  '79, 165. 
£NOQnBBits  IK  Charor. 

Mig.  J.  D.  Qraham,  i855-'57.    Report,  8.  Doc.  42,  35th  Cong.,  1st  8e8S.,  page  95. 
Jii^  J«  B.  Wheeler,  1866-^60.    Beports,  '66,  iv,  148, 155 ;  '67,  105 ;  '68,    ~ 
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SOUTH  HAT£BI  HABBOB*  MICH.— ContmnAd. 

E  nglneers— Continued. 
Engineebs  in  Chaboe — Continaed. 
Capt.  F.  U.  Parquhar,  1869-72.    Reports,  '69,  97;  '70,  1^;  '71, 153;  '72, 183. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72, 193 ;  '73, 279 ;  '74,  L  192 ;  '75^  i,259; 
'76,  ii,511;  '77,  918;  '78,  1213;  '79,  1627. 
Assistants. 
John  R.  Mayer,  S.  Doc.  42,  35th  Cong.,  lot  Sees.,  page  96. 
William  T.  Casgrain.    Report,  '66,  iv,  149. 
Lieut.  D.  P.  Heap,  1866-m    Reports,  '67,  105 ;  '68,  120. 
Estimates.    (See  also  Plans  and  Projects.) 
By  Major  Graham,  1857,  for  piers  and  dredging,  (39,180.61,  S.  Doc.  42,  35th  Cong., 

1st  Sess..  pages  98, 175. 
By  Major  Wheeler,  1866,  for  completion,  $128,288.47,  '66,  iii,  35,  iv,  148 ;  '74,  i,192; 

•76.  ii,  514. 
By  Assistant  Casgrain,  piers  to  outer  bar,  $66,693.90 ;  to  outer  bar,  with  dredging, 

$120,300 ;  over  outer  bar,  $186,994,  '66,  iv,  153. 
By  Captain  Farquhar,  1869,  piers,  dredging,  and  removal  of  old  work,  $82,000,  '69, 

79;  revised  estimate,  $84,000,  '70,  43,142. 
Revetment  and  dredging,  1871,  $44,138.33,  '71,  41, 154. 

By  Mi^or  Mansfield,  1875,  pier  extension  and  continuing  revetment  and  dredging, 
$80,000,  '75,  i,  260 ;  '76,  ii,  513, 514.    Amount  of  estunates  to  1877,  $202,000,  '77, 
918 ;  '78,  1214.    For  completion  of  existing  project,  $52,500,  '79, 166. 
Expeiillitlires.    (See  also  Financial  Statements.) 

On  repairs,  1869-74,  $15,417.67,  '76,  ii,  513. 
Financial  Statements. 

'66,  iu,  14, 35,  i V,  155 ;  '67,  24 ;  '68,33;  '69,33,97;  '70,43,142;    '71,41,154;  '72. 
39,183,193;  '73,39,280;  '74,1,45,194;  '75,  1,50,261;   '76^  i,  103,  ii,  513;  '77, 
109,919;  '78,  123,1214;  '79,  166,1629. 
Operations. 


Year. 


1866 -'67 
1867 -'68 
1868 -'00 

1869 -'70 

1870-71 


1871-72 
1872 -'73 

1873-74 

1874-75 
1876 -'76 
1876 -'77 

1877 -'78 
1878-79 


North  side. 


L.SU 
288 
128 
256 


80 

100 
50 

100 


i 
I 
I 

At 


i.A 


826 


I 


L,fU 


256 


100 


South  aide. 


i-A 


256 


50 


50 


60 


I 


i.A 


I 


QD 


i.A 


I 


a.yd«. 


J17,67lJ 
\  8,431^ 


60 


53,826 
22,510 

83,854 


Crib  lost  from  north 
pier  replaced. 

Damage  to  cribs  from 
numing  ice. 

Pier-head  built  by 
hired  labor;  repairs 
to  north  pier. 

Dredging  nearly  com- 
pleted l>y  United 
states  dredge. 

Bepairs  to  supMvtnxo- 
ture;  dredging  by 
United  States  appa- 
ratus. 

Displaced  crib  resonk. 


Bepairs  to  north  and 
south  revetment. 

816 feet  revetment 
completed:  slab 
dock  removea. 

Bepaiis ;  461  feet  re- 
vetment completed. 


*67,106|  '74,1,191 
'68,121;  74,i.lfle. 
'®,  83,  97;    74,  i, 

'70,43,142;   »T4,  i, 

192. 
'71,41,163;    74,1, 

192;  'TO^ii^Slfi. 

)  '72,  39,  183,  193; 
^       '76,  ii,  613. 

'74,1,  45,  198;  13, 
39,279. 

'74.  i,  46,  193;  'W, 

iC  515. 
'76,1,49,259. 
'76,i,lQ2,U,SU. 
>77,109^fil8. 

'78, 123, 1213L 


'79,166,1627. 


North  pier,  600  feet  crib-work,  986  feet  pile-work ;  south  pier,  502  feet  crib-worlc, 
316  feet  pile-work,  '79,  1628.  Cribs  damaged,  lost,  or  displaced,  '69,  33,97; 
'72,  183;  '73,  279;  '74,  i,  192;  '76,  ii.  512.  Breach  of  90  linear  feet  in  south 
pier  during  winter  of  1876-77,  *77,  109, 918.  Extraordinary  setUement  of  pier, 
'70,  142;  '76^  ii,  512.    1877.  200  oorda  of  stone  washed  out  of  pieiBy  '78^  1213. 
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SOUTH  HATEKT  HABBOB,  IHICH.— Coutinaed. 

Operations— Contioued. 
Histories  of  op<»ration8,  1866  to  1874  and  1879,  *74,  i,  192 ;  '76,  ii,  514 ;  '79,  1628. 
Abstracts  of  materialB  used  and  work  done,  '67,  106:  '68,  120:  '72,  183:  '79, 
1627. 

Pliyslcal  CliaracterisUcs« 

General,  of  South  Black  River,  '66,  iii,  14,  iv,  148,  149.    Lake  bed  around  and 
between  piers  generally  blue  clay,  '66,  iv,  151 ;  '69, 97.    Treacherous  sands,  '74, 
i,  193.    Advance  of  shore  line,  '76,  u,  514.    Result  of  soundings  in  1879,  '79, 1628. 
Plans. 

By  Assistant  Casgrain :  (1)  extension  of  both  harbor  piers  to  the  12-foot  curve  and 
dredging  channel  across  exterior  bar;  estimated  cost,  $120,300;  (2)  extension 
of  both  narbor  piers  over  the  outer  bar  to  the  12-foot  curve ;  estimated  cost, 
$166,994.  First  plan  adopted  and  appears  under  projects,  '66,  iv,  152 ;  '74,  i, 
192. 
Private  and  Corporate  "Work. 

Fier-work  and  close  pile  revetment  built  previous  to  1866  by  the  citizens  of  South 
Haven;  pier-light  supported  by  private  subscriptions;  expenditures  by  local 
authorities  in  improvement  between  $18,000  and  $20,000,  '6(6,  iv,  148, 1^ ;  '68, 
120;  '74,  i,  192;  '76,  ii,  514. 

Projects. 

By  Mi^.  J.  D.  Graham,  2  parallel  crib-piers  180  feet  apart ;  dredging  to  8  feet ;  esti- 
mated cost,  $39,180,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  98, 175. 

By  Mi^or  Wheeler,  1866,  extension  of  both  piers,  in  a  direction  south  84^  degrees 
west,  parallel,  and  180  feet  apart  to  12  feet  of  water  inside  the  outer  bar ;  dredg- 
ing across  bar  and  between  pier;  sheet  piling  within  river;  estimated  cost, 
$128,288.47,  '66,  iv,  148;  '74,  i,  192;  '76.  ii,512. 

By  Captain  Farquhar,  1869,  pier  extension ;  dredging  in  channel ;  removal  of  old  slab- 
pier,  '69,  97 ;  '74,  i,  1&;  '76.  ii,  512.  Renewed,  1870,  '70,  43, 142;  '74.  i,  192. 
1871.  In  lieu  of  already  recommended  projects,  to  widen,  deepen,  and  revet 
channel.    Renewed,  1872-73,  '72,  193;  '76^  ii,  513. 

By  M%|or  Mansfield,  1875,  for  400  linear  feet  revetment  on  north  side  and  an  exten- 
sion of  the  piers  for  300  linear  feet;  estimated  cost,  $80,000,  '75,  i,  260;  '76,  ii, 
513. 

Surveys* 

1866.  Directed  by  M%|or  Graham,  made  by  AssiBtant  Mayer,  S.  Doc.  42,  35th  Cong., 

1st  Sess.,  page  96. 
1866.  Directed  by  Major  Wheeler,  made  by  Assistant  Casgrain,  '66,  iii,  14,  iv,  148; 

'74,  i,  192 ;  '76,  u,  514. 

1868.  Directed  by  Major  Wheeler,  '76,  ii,  514. 

1869.  Directed  by  Captain  Farquhar,  '76,  ii,  514. 
1870-^1.  Directed  by  Captain  Farquhai,  ^6,  ii,  515. 

[E.  A.  C.J 


SOUTHPOBT  HARBOR,  CdVN.^lMPBovEMEirr  of. 

Appropriations. 

1*56 $1,500.    Act  of  July  4. 

1837 1,000.    Act  of  March  3. 

1870  (allotment) 500,  '79,  356. 

1875.. 5,000,  '75,1,  105. 

1876 5,000, '76,  i,  53. 

Total  to  1879 $13,000. 

Statement  of  appropriations,  '77,  218. 
Commerce. 
Justification  of  improvement,  '71,  828 ;  '75,  ii,  262. 
Statisticb,  '77,  218;  '78,  406;  '79,  357. 
Contracts. 
1875.  Beattie  &  Dresser,  repairing  breakwater,  at  $5.90  per  cubic  yard,  '75,  ii,  261. — 
1876.  J.  H.  Fenner,  dredging  and  filling  between  the  walls  of  dike,  at  37  cents 
per  cubic  yard ;  for  depositing  in  deep  water,  at  17  cents  per  cubic  yard,  '78^ 
406. 
Abstracts  of  bids,  '75,  ii,  262. 
Cnn^neers. 

Chief  of  Engineers. 
Reports,  '70,  31,76;  '71,  86;  '75,  i,  105;  '76^  i,  53;  '77,  48;  '78»  53;  »79,  59. 
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80UTHP0BT  HABBOB,  CONll.-Ooutmned. 

Eiii^iieer»— Continued. 
Enoinxers  in  Chabob. 
Mih).  D.  C.  Hoaston,  1870,  '70,  74. 

Maj.  G.  K.  Warren,  1S7(M71.    Eeporta,  '70,  463 ;  '71,  823. 

Maj.  J.  W.  Barlow,  1875-'—.    Reports,  '75,  ii,  261 ;  '76^  i,  Sfi9;  '77, 218;  "Tfl^  4W; 
'79,  354. 

A  oa  I  flT*  ANT 

WilUam'w.  Starr,  Jr.    Seport, '76^  i,  229. 
Estimates. 

For  early  projects,  '71,  826. 

By  Mf^or  Warren,  1871,  for  repaizmg  and  raising  hreakwater,  $9,375;  in  dike, 

^  850  '71.  827. 
By  W.'w. 'stair,  1876,  for  channel  50  foet  by  5  foet,  $11,055 ;  car  50  foet  by  4  Uset, 

$8,085,  '76,  i,  230. 

Financial  Statements* 

'75,  i,  105;  '76^  i,  229;  '77,  48;  '7a  53;  '79,  357. 
Operations. 

1829^*32.  Breakwater  bnilt,  $10,587,  '70,  453. 

1836.  Repairs, '70.  453. 

1875-'7&-77.  Breakwater  raised  2  feet,  with  fence  135  feet  by  2.5  feet,  '76»  i,  53,229. 

1877''78.  Breakwater  and  dike  repaired ;  channel  dredged  to  60  feet  by  4  foot  ^m 

outer  beacon  to  breakwater ;  15,000  cubic  yards  removed,  '78,  53, 406. 
1878-79.  Operations  suspended,  '79,  59.    History  of  operations  since  1898,  '71, 824 ; 

'79,  355. 
PiiTSical  Cliaracteristics* 

Described,  '71,  824.    Tidal  observations,  '71,  828;  '7«^  i,  230. 
Plans. 
History  of  early  plans,  '71,  SStA, 
By  W.'W.  Starr,  1876,  for  dredging  channel  4  foet  to  5  foet  deep  and  50  feet  wide, 

•76,1,229,230. 

Projects. 

History  of  early  projects,  '71,  824,885;  '79,  355. 

By  Major  Warren,  1871,  for  repairing  and  raising  the  old  breakwater  and  dike; 

estimated  cost,  $9,375  and  $2,850,  '71,  827. 
By  Msijor  Barlow,  1875,  amended  to  r^airing  and  raising  breakwater  2  feet  higher, 

•75,  1,105,  ii,  261. 
By  Major  Barlow,  1877,  for  repairing  dike  and  dredging  channel  60  foet  by  4  ftet; 

amended  to  100  feet  in  width,  '78,  406;  '79,  59,  §56. 
Surveys. 
1626.  By  John  Anderson,  '71,  824. 
1870-71.  Under  direction  of  Mi^or  Honston,  examination  and  sorv^,  '70, 31, 76.453,* 

'71.  86 
1876.  By  W.  W.  Starr,  under  direction  of  Miqor  Houston,  '76,  i,  229,230. 
Maps. 
Sketch  of  breakwater,  '71,  824, 82r.    Map  of  the  harbor,  '79,  356. 


SOUTHPOBT  HABBOB,  fFIS.-^See  Kenosha  Harbob.) 


SOUTH  BITEB9  N.  J.— IMPROYEMXKT  OF. 

Appropriations. 

1871 $15, 000, '71,  80, 697. 

1873 5,000, '73,  81,869;  '74,  U,  144. 

Commerce. 

Statistics,  '71,  699-701. 
Contract. 

1873.  P.  W.  Weyss  &  Co.,  dredging,  at  38  cents  per  cubic  yard,  '73,  869» 
Abstract  of  contract,  '73,  869. 
Abstracts  of  bids,  '71,  697;  '73,  869. 
Eug^ineers. 
Chief  of  Enoixeers. 

Reports,  '70,  31,72;  '71,  80;  '72,  77;  '73,  81;  '74,1,93;  '79.66/ 
ExGiNEKR  IN  Charge. 

Lieut.  Col.  J.  D.  Kurts,  1871.    Reports,  '71, 697-701 ;  '72, 781 ;  '73^  869;  '74,  ii,  144. 
Assistant. 

George  E.  Brown.    Beport,  '71,  699. 
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SOUTH  IIITIIB9  N.  J.— Gontmaed. 

Financial  Statements* 

•71,  80, 697 ;  '72,  77, 781 ;  «73^  81, 869 ;  »74^  i,  93. 
Operations. 

1670-'71.  Delayed  by  failure  to  enter  into  contraot,  *71,  697. 

1871-^2.  Dredging  in  progress^  '72,  77,781. 

1872-^3.  DredSing  in  progress,  '73,  869. 

187^'74.  BesoHB,  a  channel  6  feet  deep  joining  the  Soath  and  Baiitan  Bivers,  '74. 
i,  93,  ii,  144. 
Piiysical  Cliaracteristics. 

Described,  '71,  69&-701. 

Plan. 

By  Lieatenant-Colonel  Kurtz,  1872,  for  short  wing-dam  and  pile  protection ;  may 
be  necessary ;  estimated  cost.  $5,000,  '72,  781. 
Private  and  Corporate  work* 

The  New  Jersey  Transportation  Company  made  a  eat  about  80  feet  wide  between 
South  and  Baritan  Bivers  about  1831,  '71,  698. 

Project. 

By  Lieutenant-Colonel  Kurtz,  1870,  for  a  6-foot  channel  through  the  canal  made  by 
New  Jerse;^  Transportation  Company,  and  through  the  shoals  between  the  canal 
and  Washington,  and  at  the  confluence  of  the  couth  and  Baritan  Bivers  by 
dredging ;  estimated  cost,  (13,653.50,  '71,  698. 
Surveys* 

1870.  Under  direction  of  Lieutenant-Colonel  Kurtz.    Beport,  '71,  698-701. 

1879.  Under  direction  of  Lieut.  Col.  John  Newton,  '79,  06. 


SPVTT£N  DUTTIIi  CREEK,  N*  IT*— (Soe  Hablem  Bivicr.) 


STATEN  ISIiAND  AND  NEIT  JTEBSEV*— Improvxmbnt  or  channel 

BETWEEN. 

Anp»o|>riations* 

1874 $50, 000, '74,  i,  96,  ii,  169. 

1876 10,000, '76,  i,  56, 251 J  '77,51,252. 

1878 15,000, '78,419. 

Contmeree* 

Changes  in  and  requirements  of,  '76, 1,251,255-257.    Cause  of  falling  off;  '77,  252. 

Estimated  tonnage,  10,800,000  tons,  '73,  945. 
Statistics,  '73,  946. 
Contract* 
1874.  James  D.  Leary,  pile -dike,  at  $18.94  per  linear  foot,  '75,  ii,  223, 224. 
Abstract  of  contract,  '75,  ii,  224. 
Abstract  of  bids,  '75,  ii,224. 

EniTineers* 

Cbief  of  Engineers. 
Beports, '72,  80:   '73.86;   '74,1,96,  '75,1,103;  '76,1,56,251;  '77,51;  '78,56; 
'79,  64. 
Board  of  Engineers. 
Convened  at  New  York  May  12, 1875;  recommend  dredging  to  depth  of  11  feet. 

Beports, '76,  i,  252. 
(Colonel  Tower  and  Lieutenant-Colonels  Wright,  Kuitz,  and  Newton.) 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1873-^—.    Beports,  '73,  943;  '74,  ii,  168;  '75,  ii,  223; 

'76,  L  250,257 ;  '78,  418;  '79,  392. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  1,  223.    Beport,  '77,  252. 
Assistant. 
Julius  H.  Strledinger,  '73,  943. 
Estimates* 
By  Lieutenant-Colonel  Newton,  1873,  Ibr  temporary  improTement,  $192,491.60;  for 

permanent  improvement,  $443,210,  '73,  945. 
By  Board  of  Engineers,  1875,  for  dredging  to  11  feet  in  depth,  $40,480,  '76,  i,  56, 250, 

256;  '77,252;  '79.392. 
By  Lieutenant-Colonel  Newton,  1879,  to  complete  existing  project,  $15,480,  '79,  64. 
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STATEN  ISIiANB  JkXW^  BTEW  lEBSET— Contiimed. 
Financial  Statements. 

'74,  i,  96,  ii,  169;   '75.  i,  103,  ii,  224 ;   '70,1,66,251;   '77,61,252;   '78^57,419;  '7$, 
64,392. 
Operations. 
1874-^5.  2,237  linear  feet  of  sotith  pile-dike  built  by  contract,  '75,  ii,  223. 
1875-79.  Operations  suspended,  '76, 1,250;  '77,  61,252;  '78,  56,418;  '79,  64.392. 

Physical  Cliaracteiistlcs. 

'73,  943.944;  '76,  1,253,254. 

Projects. 

By  Lieutenant- Colonel  Newton,  1873,  for  a  temporary  improvement  by  dredging; 

for  permanent  Improvement,  diking,  and  dredging,  '73,  944, 945 ;  '76,  i,  S61. 
By  Board  of  Engineers,  1875,  for  dredgmg ;  estimated  cost,  $40,480,  '76^  i,  256. 

Snrvey. 

Under  direction  of  Lientenant-Colonel  Newton,  by  J.  H.  Striedinger,  K.  Gieseler,  and 
M.  Lacy.    Beport,  '73,  943. 


STAUlf  TON  BITEBy  VA-^Impsovembnt  of. 
Appropriation. 

1879,  $5, 000,  '79,  86. 
Commerce. 

Justiiication  of  improvement,  '79,  624. 

Statistics,  '79,  623. 
Engrlneers. 

Chief  of  Engineers. 
Reports,  '78,  75;  '79,  86,88. 

Engineer  in  Charge. 
S.  T.  Abert.,  U.  S.  C.  E  ,  187ft-'—,  '78,  76.    Report,  '79,  621. 
Financial  Statement. 

'79,  86, 622. 

Physical  Characteristics. 

General,  '79,  622.    Floods,  '79,  623.    Bars,  '79,  623. 
Private  and  Corporate  Work. 

About  |10,000  expended  by  Charles  Bruce  for  the  improvement  of  the  navigstioit  of 
the  river,  '79,  623. 
Project. 
By  S.  T.  Abert,  for  dredging,  rock  excavation,  and  construction  of  lateral  or  spur 
dams  of  crib- work  or  stone,  at  an  estimated  cost  of  |35,160,  '79,  86, 06, 624. 
Survey. 
1878-79.  By  S.  T.  Abert,  U.  S.  C.  £.,  an  examination  of  the  river  between  Brook  Neal 
and  Roanoke  Station,  on  the  Richmond  and  Dan v ille  Railfoad.    Report,  '79;  682* 


STONIIVGTOIV  HABBOR,  COIVIV.— Improvsmbnt  of. 
Appropriations. 

1827  (survey) |200  00,    Act  of  March  2. 

1828 20,000  00, '79,  327. 

1830 16,491  67, '79,  327. 

1834 262  16.    Act  of  June  27. 

1873 25,000  00, '73,  90. 

1874 20,000  00,  '74,  i,  100. 

1875 25,000  00,  '75,  i,  103. 

1878 40,000  00,  '78,  5L 

1879 37,500  00, '79,  57. 

Total  to  1879 $184,453  83. 

Lista  of  appropriations,  '76^  1,  223;  '77,  210;  '78,  394;  '79,  326,  328. 
Commerce.  _ 

Justification  of  improvement,  '72,  918,  920, 921 ;  '73,  89;  '76»  i,  222;  '77, 210;  '78; 

393 ;  '79,  329. 
Statistics,  '71,  828;  '72,  918;  921,  922;  '73,  981;  '74,  ii,  247;  '76,  ii,  239;  '76;  ii, 

283;  '77,  209,  210;  '78,  394;  '79,  329. 
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STONINOTOIV  HARBOR,  COIflV.— Continued. 


Contracts. 

1 

Teftr. 

Ccmtnctors. 

Contract  for— 

References. 

3873 
1874 
1875 

S.  F.  Shelbonme 

M.  F.  Brainard 

J.  S.  Sohayler 

I.  A.  Svlvoster 

Drodgjng  91,087  cable  yards,  at  20  conta 

Drediing  1 1 8,422  cable  yards,  at  16^  cents 

Fiirpi^hmir ston<^ for  bnwkwaWr , -,,.,,,,,, 

'73,981;  '74,ii,247. 
'76, 11,238; '76,1,222. 
'76.  L  223. 

1878 

do ..: 

'79,325. 

Abstracts  of  bids,  *73,  981 ;  '75,  ii,  238,  240 ;  '79,  325. 
]>0€limeiit«    (Not  in  reports.) 

Report  of  Lieut.  J.  Prescott  to  Lieat.  Col.  J.  Andrews,  dated  December  1,  1827 ;  re- 
ferred to,  *72,  919. 

Chief  of  £moineers. 

Reports,  '71,  86;  '72,  85;  '73,  90;  '74.  i,  100;  '75,  i,  103;  •76»  i,  51;  '77,  46;  '78, 
51; '79,56. 
Board  of  Engineers. 

Convened  at  Stonington,  Conn..  June  29,  1875.  As  a  result  of  Its  considerations 
the  board  submitted  three  plans :  (1)  for  a  breakwater  extending  about  2,000 
feet  in  a  southeasterly  direction  from  vicinity  of  Wampasset  Point ;  (2)  for 
breakwater  off  the  southern  end  of  Penguin  Shoal,  providing  a  small  exterior 
harbor ;  (3)  for  a  breakwater  along  the  southern  edge  of  Penguin  Shoal,  covering 
interior  waters  only.    Report,  '75,  ii,  243. 

(Lieutenant-Colonels  Wright,  Newton,  Thom,  and  Kurtz,  and  Ms^or  Barlow.) 
Engineers  in  Charge. 

Lieut.  Col.  J.  Anderson,  1827,  '72,  919. 

MaJ.  G.  K.  Warren,  1871-74.    Reports,  '71,  828 ;  '72,  917 ;  '73,  981 ;  '74,  ii,  246 

Maj.  J.  W.  Barlow,  1874-^—.  Reports,  '75,  ii,  238 ;  '76,  i,  222 ;  '77,  209 ;  '78,  393 ; 
'79,  325. 

Lieut.  J.  Pi-escott,  1827,  '72,  919. 
J.  H.  Dager.    Report,  '72,  919. 
H.  A.  Bentley.    Report,  '74,  ii,  247. 
G.  C.  Almy.    Reports,  '75,  ii,  240 ;  '76,  i,  222;  '79,  329. 
Estimates. 

By  J.  H.  Dager,  in  accordance  with  plan  No.  1  (see  Plans),  $139,205 ;  No.  2,  $100,214.40 ; 
No.  3,  $51,579 ;  No.  4,  |:^1, 186.    For  removal  of  breakwater,  $180,989.60.    For  con- 
struction of  a  jetty,  $20,000,  '72,  919-921. 
By  Major  Warren,  for  a  breakwater  and  jetty,  $420,000,  '72,  85,  918. 
By  Board  of  Engineers,  1875,  for  breakwaters,  $182,000  and  $125,000,  '75,  ii,  245. 246. 
By  G.  C.  Almy,  for  a  breakwater,  $150,00l»,  '79,  326,  331. 
Financial  Statements. 

•73,  90,  981;  '74,  i,  100,  ii,  247;  '75,  i,  103,  ii,  240;  '76,  i,  52,  223;  '77,  46,  210;  '78, 
51,  394 ;  '79,  57,  328. 
Operations. 


Year: 

Breakwater. 

Dredging. 

Bemarkfl. 

References. 

Lin.  ft 

Stone  need. 

1828- '34 

740 

Tont. 
82,268 

Oub.ydt. 

According  to  Lieutenant  Prescott'a 
project. 

'72.918:  '79.327. 

1873-74 

91,087 
63.562 
54.860 

74,  ii,  247. 
76,ii,9«8. 
'76, 1,  222,  228. 

'77,46. 

1874-75 

1875-76 
1876-77 

*770 

14,607 

According  to  project  of  Board  of  En- 
gineers. 
Onerationtttnflpendedr  r  -  ...,.,,,.,.. 

1877-78 

do 

'78,  51. 

1878-79 

602 

85,746 

'79,  57,  830. 

*  Given  as  750  feet,  '79, 830. 
History  of  operations,  '79,  326. 
PiiTSical  Ciiaracteristics. 

Of  harbor  bed,  '75.  ii,  240 ;  '79,  330.    Tides,  '72,  919;  '74,  ii,  246;  '79,  326. 
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STONINOTOIV  HABBOB,  €01lflir.— Continued. 

Plans. 

By  J.  H.  Dager:  (1)  for  dredging  the  harbor  above  the  irteamboat  wharf  to  a  depth 
of  15  feel  at  mean  low- water ;  (2)  for  dredging  Pengain  Shoal  entirely ;  (3)  for 
dredging  Penguin  Shoal  partially ;  (4)  for  dredging  a  channel  500  feet  wide 
from  the  breakwater  to  the  steamboat  wharf,  '72,  919,  920.  For  rfmoval  of 
breakwater,  extension  of  900  feet,  and  construction  of  a  Jetty  from  Waropasset 
Point ;  modified  by  M^jor  Warren  to  extend  the  breakwater  v,000  feet,  *72,  918, 
920,  921. 

By  Mi^or  Warren,  for  a  breakwater  from  Stoningtou  Point  2,000  feet  long  and  20 
feet  wide  on  top ;  also  for  a  sea-wall  at  Wampasset  Point,  '72,  85,  91H.  For  a 
breakwater  in  three  sections :  (1)  one  portion  extending  firom  Stonington;  (2) 
one  portion  extending  from  Wampasset  Point,  leaving  an  opening  between  shore 
and  shore  end  for  a  cnannel ;  ^3)  a  detached  breakwater,  covering  the  open  dis- 
tance between  the  ends  of  sections  1  and  2,  '75,  ii,  247. 

By  Board  of  Engineers,  1975,  for  3  breakwaters :  (1)  (see  Projects) ;  (2)  off  the  south- 
em  end  of  Penguin  Shoal,  providing  a  small  exterior  harbor;  (3)  along  the 
southern  edge  ot  Penguin  Snoal,  covering  the  interior  waters  of  the  harbor  only 
(see  Board  of  Engineers),  '75,  ii,  244. 

By  G.  C.  Almy,  for  a  breakwacer  at  Bartlett's  Reef  3,000  feet  in  length,  '79,  331. 
Recommended  by  engineer  in  charge,  '79,  326. 
Private  and  Corporate  Work. 

Remonstrance  of  citizens  against  the  construction  of  a  breakwater  across  Penguin 
Shoal,  '75,  ii,  242. 
Projects. 

By  Lieutenant-Colonel  Anderson,  1827,  for  a  breakwater  740  feet  lon^,  20  feel  wide 
on  top,  subsequently  modified  to  a  width  of  12  feet,  at  a  total  estimated  cost  of 
$44,337,  '72,  920  ;  '79,  327. 

By  M^jor  Warren,  for  dredging  a  channel  between  the  breakwater  and  the  steam- 
boat wharf  to  a  depth  of  12  feet,  at  an  estimated  cost  of  $51,368.50,  *72,  919: 
'73,  960.  For  a  breakwater  across  the  end  of  Penguin  Shoal,  1,200  feet  long,  of 
riprap  granit'e,  at  an  estimated  cost  of  $96^000,  '74,  ii,  246. 

By  Board  of  Engineers,  1875,  for  a  breakwater  from  the  vicinity  of  Wampasset  Point, 
to  extend  southeast  a  distance  of  about  2,000  feet,  and  estimated  to  coet  f231,000, 
.    '75.  ii,  244,  245,  246.    Approved,  '75,  ii,  243. 
Secretary  of  War. 

Approves  the  recommendation  of  the  Chief  of  Engineers  and  also  of  the  Board  of 
Engineers  (see  Projects),  '75,  ii,  243. 
Surveys. 

1827.  By  Lieut.  J.  Prescott,  '72,  919. 

1839.  Included  in  Coast  Survey,  '72,  917. 

1871.  By  J.  H.  Dager.    Report,  '72,  919. 

Maps. 
Diagram  of  a  breakwater  proposed  by  Mm'or  Warren,  '75,  ii,  247.    Map  of  the 
harbor,  '79,  328. 

[L.  J.  O.] 


STOIfO  BITEB,  S.  €•— Improvembnt  of. 

Appropriation. 

1H72.  Unexpended  balance  of  appropriation  for  Town  Creek  reappropriated  by  aet 
of  June  10,  1872,  f2,845.74,  '73,  68,  733. 

Contract. 

1872.  J.  Griffin,  removing  obstructions,  $2,243.95,  '73,  732, 
Abstract  of  bids,  '73,  733. 
Engineers. 
Chief  of  Enginebbs. 

Report.,  '73,  68. 
Engikkek  in  Charge. 
Maj.  Q.  A.  Gillmore.    Report,  '73,  732. 
Financial  Statement. 

'73,  68. 
Operations. 
1872-73.  Removal  of  3  wooden  vessels  and  500  toiis  of  stmken  logs  between  Charles- 
ton and  Port  Royail,  '73,  68,  7:«. 
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STURGEON  BAT  CANAJL9  WIS.— Harbor  of  refoge  at  entrance. 
Appropriations. 

1873 140,000, '73,  193. 

Itf74 10,000,  '74,  i,  38. 

1878 30,000, '78,  114. 

1879 30,000, '79,  153. 

Total  to  1879 $110, 000. 

Title  of  appropriation  for  1878  changed  from  that  nsed  prevloasly,  '78,  1148. 
Commerce. 
General  Btatement  of  expected  benefits  to  commerce  from  canal,  '72,  173.    Utility 
of  harbor  work  entirely  dependent  on  completion  of  canal,  '74,  i,  142 ;  '75,  i,  197  : 
'78,  1148. 
Contracts. 
1873.  William  E.  Strong,  for  bnilding  pile  pier,  '76,  ii,  345.— 1874.  William  E. 
Strong,  for  boilding  pile  pier,  '7^  li,  345.— 1878.  Truman  and  Schroeder,  for 
bnilding  crib  pier,  '79,  1488. 
Abstract  of  proposals,  '79,  1492. 
£nirineers. 
Chief  of  Engineers. 

Beports,  '72,  35;  '73, 32;  '74,  i,  38;  '75.  i,  42;  '76,  i, 95;  '77, 99;  '78, 114;  '79, 152. 
Engineers  in  Charge. 
Maj.  D.  C.  Houston,  1873-^5.    Beports,  '73,  198;  '74,  i,  141 ;  '76,  ii,  344. 
M^j.  H.  M.  Eobert,  1875-'—.    Beports,  '75,  i,  197;  '76,  ii,  314;  '77.  856;  '78,  1146. 
1150;  '79,  1488. 
Assistants. 
William  T.  Casgrain  (survey).    Beport,  '72,  172. 
W.  H.  Bearding.    Beports,  '74,  i,  141 ;  '75,  i,  197. 
Louis  Y.  Schermerhom,  '79,  1490.    Bepoit,  '79,  1493. 
Estimates. 

By  M^jor  Houston,  for  two  piers,  each  about  1,200  feet  long,  with  dredgiug,  |120,000, 
'72.  172 ;  '73,  199;  additional  to  $40,000  appropriated,  '73,  32.    iRtal  increased 
to  1180,000,  '74,  i,  142. 
By  W.  T.  Casgrain,  for  canal  on  Thompson's  route  of  1867,  $726,950,  '72,  174. 
By  W.  T.  Casgrain,  for  canal,  Casgrain's  route,  $629,300,  '72,  174 ;  transmitte*!  by 
Major  Houston..  '72,  172. 
Financial  Statements. 

'73,  199;  '74,  i,  142;  '75,  i,  1P7;  '76,  ii,  344 ;  '77,  ^56;  '78,  114,  1148;  '79,  153,  1491. 
I^esislation. 
Act  of  April  10,  1866,  granted  200,000  acres  of  public  land  to  the  State  of  Wisconsin 
to  aid  said  State  in  constructing  and  completing  a  breakwater  and  harbor 
and  ship-canal  to  connect  the  waters  of  Green  Bay  with  the  waters  of  Lake 
Michigan,  to  be  completed  in  three  years.    Minimum  width  of  canal,  100  feet, 
and  depth  of  water,  13  feet. 
Act  of  March  1,  1872,  extended  the  time  for  completion  to  April  10,  1874. 
Act  of  March  3,  1871,  directed  Secretary  of  War  to  cause  a  survey  to  be  made  for 
ship-canal  from  the  head  of  Sturgeon  Bay,  Wiscoilsin,  on  the  lino  now  opened 
across  the  portage    *    *    *    to  the  shore  of  Lake  Michigan,  with  estimate  for 
constructing  the  same  100  feet  wide  and  13  feet  deep. 
Discussion  of  legislation  by  United  States  and  State  of  Wisconsin  in  regard  to  canal 
work,  '78,  1147,  1150.    Laud-grant  appraisement,  '78,  1150.     Majority  and 
minority  reports  of  the  committee  on  State  affairs  of  Wisconsin  assembly,  Feb- 
ruary 21,  1879,  on  management  of  canal  company,  and  reciting  history  of  legis- 
lation relating  thereto,  '79,  1494. 
Act  of  Wisconsin  legislature  March  4,  1879,  to  secure  proper  completion  of  canal, 
79,  1505. 
Operations. 


North  pier. 

Spnth  pier. 

Remarks. 

Year. 

Criba. 

Pile 
pier. 

L.fL 

762 

32 

Cribs. 

Pile 
pier. 

Beferences. 

J  873- '74 

No. 

L./t 

No, 

L./L 

L.fL 
702 

*74.  i.  38,  141. 

1874-75 

32 

KoAched  14|  feet  water.    Piers  partially 

refilled. 
Piers  partially  refilled  ou  outer  ends  — 
House  built  ft  t  cost  of  $75  

'75. 1  197. 

1877-78 

'78,  114, 1147. 
'79, 1489. 

1878-79 

4 

200 

1 

60 

34  EN 
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OMmtions— Continaed. 
lAsta  of  materials  and  pricM.  *75|  i,  199 ;  '79,  1493.    Method  of  building  pile  pier 
described,  '74,  i,  141.    History  of  work  by  MiJ.  D.  C.  Hooston,  '76ii  ii,  344. 
Physical  Characteristics. 
'72, 173,  175.    Besnlts  of  the  first  pier  work  on  the  shore  line,  '74,  i,  14S2.    Geo- 
logical formation,  '76,  ii,  344.    Unprotected  sides  of  canal  will  probably  cause 
a  lednetion  in  its  depth,  '78,  1147 ;  '79, 1493. 
Private  and  Corporate  Worli. 

Canal  company  commenced  work  in  167S,  '73,  199,  according  to  plan  indicated 

in  Mi^or  Houston's  report,  '72, 171. 
1671^-^73.  Sammit  cnt  down  from  28  to  13  feet  above  lake,  '73,  199. 
1873-^4.  One-fonrth  the  work  done,  '74,  i,  143. 
1874.  Bospended  work,  '75,  i,  42. 

1877.  Caiud  company  resnmed  work,  '77,  99. 

1878.  Junction  effected  between  waters  of  lake  and  bay,  '79, 1493.  Canal  be- 
came closed,  preventing  rapid  prosecntion  of  harbor  work,  '79,  1489. 

1879.  Canal  prooably  permanently  opened.  '79, 1490. 

Discossion  of  probable  ftitore  of  canal,  its  defects,  depth,  relations  to  United 
States  work,  '78, 1147,  1149;  '79,  1493.  Land-grant  appraisement,  '78»  1150. 
Cnrrent  observed  in  canal ; — its  effect  on  the  banks,  '79, 1490,  1493.  Report 
of  William  T.  Casgrain,  chief  engineer  canal  company,  on  probable  work  to  be 
done,  '78, 1151.  I&port  of  John  Nader,  State  inspector,  on  work  of  canal  com- 
pany, '78,  1152.  Report  of  committee  on  State  affairs,  Wisconsin  assembly, 
on  the  management  of  the  canal  company,  '79,  1494 ; — minority  report,  '79, 
1499. 

Project. 

By  Maj.  D.  C.  Houston,  1871,  for  two  piers  to  protect  the  entrance  to  the  canal  on  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore  line  425  feet  from  the  axis 
of  the  canal,  extending  into  the  lake  and  narrowing  to  250  feet  at  the  outer 
ends,  each  about  1,200  feet  long,  and  extending  to  the  18-foot  curve ; — ^to  cost, 
with  dredging,  $120,000,  '72,  171 ;  '73,  199 ;  '74,  i,  144 ;  increased  to  |180,000, 
'74,  i,  141.    The  harbor  of  refuge  is  in  Sturgeon  Bay,  '74,  i,  142. 
Survey. 
For  a  ship-canal  100  feet  by  13  feet,  and  estimates,  called  for  by  act  of  March  3, 1871, 
made  by  William  T.  Casgrain  in  season  of  1871,  under  orders  from  Mfg.  D.  C. 
Houston.    Map  and  report  destroyed  in  Chicago  fire,  October  9  and  10, 187L 
Report  of  MaJ.  Houston,  '72,  35,  171;  of  William  T.  Casgrain,  '72,  172. 
Map. 
Sketch  showing  state  of  work  in  1878,  '78, 1152. 

[8.O.L.P.] 


fitVXLITAlV'S  BITEB  AlfD  FAI«I«S,  ME.— Impbovsmgnt  or. 
jkppropriations. 

1W71 $10, 000, '71,  88. 

1872 25,000,  '72,  87. 

•Commerce. 

Justification  of  improYcment,  '71,  839,  et  teg. 
Statistics,  '71,  839. 
^Contracts. 
1871.  With  G.  W.  Townsend,  for  the  removal  of  Hatcher's  Rock  and  bridge  pien, 
'71,  835.— 1H72.  With  G.  W.  Townsend,  for  the  removal  of  bridge  piers  snd 
ledges,  '73,  1067.— 1874.  With  Edouard  M.  Le  Prohon,  for  rock  excavation,  '7i 
ii  299. 
Abstract  of  bids,  '71,  836. 
Abstract  of  contracts,  '71,  836. 
£ii|^neers. 

Chief  of  Enoinebrs. 

Reports,  '70,  31,  83;  '71,  88;  '72.  87;  '73,  95;  '74,  i,  105;  '75,  i,  112. 
.Englneer  in  Charge. 

Lieut.  Col.  George  Thom,  1870-^75,  '70,  83.    Reports,  '71, 8;J4 ;  '72.  927 ;  '73»  1056; 
'74,  ii,  298 ;  '75,  ii,  385. 

financial  Statements* 

•71.  88,  835 ;  ^72,  87.  9-27;  '73,  95, 1057;  '74,  i,  106,  ii,  298;  '75,  i,  113,  H,  387. 
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SVLUTAN'S  UTEB  AND  FAIX8,  m.-Continaed. 


Operations. 


Year. 

Sook  exoaTation  at— 

Bemarks. 

Beferenoee. 

Hatolier'a  Sook. 

Other  ledges. 

1870-71 

Oubieyarda. 
180 
140 

<Mao  yards. 

'71.835. 

1871- '72 

'72, 026. 

1872- '78 

8  bridffe  Diers  remo'ved  ...-r,.,T..T.T... 

'73,  05,  1057. 
'74.11  298. 

1873-74 

147 

85 
106 

1874-76 

'76.  ii.  886. 

Physical  Cliaraeteristics. 

I>68cribed,  '71,  88,  834  at  Mg. 
Project. 

By  Lieutenant-Colonel  Thom,  for  the  removal  of  Hatcher's  Bock,  ledges,  and  bridge 
piers,  at  an  estimated  cost  of  $44,000,  '71,  835,  838. 
Surreys. 

1870  and  1873.  Under  the  direction  of  Lientenant-Colonel  Thorn,  '74,  ii,  399.    Re- 
port, '71,  836. 


SlJlf FliOWEB  BITER,  MISS.— Impbovsment  of. 
Appropriation. 

1879,  $20,000,  '79, 116. 
Commerce. 

Statistics,  '79,  984,  986. 
Engineers. 

Chief  of  Enoiitebrs. 

Reports,  '78,  88;  '79,  116,  117. 
Engineer  in  Chabqe. 

Capt.  W.  H.  H.  Benyaurd,  '78.  88  j  '79.  112,  117.    Report,  '79,  970,  983. 
Assistant. 
J.  M.  Searles,  '79,  962. 
Physical  Characteristics. 

Described,  '79,  983.    Obstructions,  '79.  983,  984. 
Project. 
By  Captain  Benyaurd,  1879,  for  removal  of  obstructions  and  leaning  trees  from 
lower  part  of  river  and  the  construction  of  wins-dams  at  Oliphant's  Bar  and 
Muscle  Shoals;  estimated  cost,  $66,000,  '79,  116,  ^0. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78b  88.i 

1879.'  Examination  completed  by  J.  M.  Searles,  ^79, 117,  983. 


SIJPEBIOB  BAT,  ITIS.— Improvement  of. 
(See  also  Duluth  Harbor  and  Superior  City  Harbor.) 

A  ppropriation. 

1873,  $100,000,  '73,  30;  but  $22,638.16  expended,  '74,  i,  133. 
Contract. 

With  Dodge  &  Moses,  May  31, 1873,  dredging  in  Bay  of  Superior,  at  18i  and  28  cents 
per  cubic  yard,  73,  131,  132. 
Sngrineers. 

Chief  of  Engineers. 
Reports,  '73,  30 ;  '74,  i,  35.    Decision  on  report  of  Board  of  Engineers,  '73,  130. 
Orders  a  si>ecial  survey  by  Major  Houston  and  a  civil  engineer  appointed  by 
the  governor  of  Wisconsin^  '73,  148.    Report  to  Secretary  of  War  on  survey  by 
Major  Houston  and  Mr.  W.  H.  Newton,  civil  engineer,  '73,  137. 
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SirPEBIOB  BAT,  ITIS.— ContiDued. 

engineers— Continued. 
Board  of  Enqikeers. 
Convened  at  Chicago,  111.,  April  16,  1873.    Recommended  a  certain  order  for 
expenditure  of  the  $100,000  appropriated,  '79, 1474.    Report,  '73, 129.    Decision 
of  Chief  of  Engineers,  '73,  130. 
(Colonel  Macomh,  Lieutenant-Colonel  Tower,  and  Majors  Weitzel,  Houston,  and 
Farquhar.) 
Engineers  in  Charge. 
Maj.  D.  C.  Houston,  1873.    Report,  '73,  141,  148. 
Maj.  F.  U.  Farquhar,  1873.    Report,  '73,  128, 132. 
Assistants. 
John  Pierpont,  1873,  on  special  survey.    Report,  '73,  162. 
Joseph  P.  Frizell,  historical  sketch  of  the  work,  '79,  1470. 
Estimates. 
By  Ma^jor  Farquhar,  for  repairs  of  dike,  $55,000,  '73,  132 ;  $87,109,  '74,  i,  133.    For 
dredging,  $100,000  in  addition  to  $100,000  appropriated,  '73.  132. 
Financial  Statements. 

'73,  132;  '74,1,132. 
Operations.    (See  also  Survey.) 
Historical  sketch,  '79,  1470. 

1S73.  Dredging  commenced  in  channel  from  deep  water  to  Quebec  Wharfl    An  open- 
ing was  made  in  dike  and  two  protection  cribs  placed  therein,  '73,  132. 
Statement  of  dredging  done  in  1873,  '74,  i,  132. 

Piiysical  Characteristics. 

Mean  water  level  of  Superior  Bay,  '73,  140.    Physical  geography  of  west  end  of 
Lake  Superior,  '73, 141 ;  '79,  1471. 
Project. 
By  Board  of  Engineers,  for  a  channel  200  feet  wide  and  13  feet  deep,  firom  the  existing 
channel  in  Superior  Bay  to  Quebec  wharf,  Superior  City,  an  o]>ening  to  oe 
made  through  the  dike,  '73,  130. 
Secretary  of  War. 
Letter  to,  from  Gov.  C.  C.  Washburn,  of  Wisconsin,  appointing  Mr.  W.  H.  Newton, 
of  Minneapolis,  Minn.,  as  engineer  on  part  of  State  of  Wisconsin  to  make  spe- 
cial survey  of  Superior  Bay,  etc.,  '73,  149. 
Surveys. 
Observations  made  on  currents  and  water  levelS|'72,  106. 

Special  survey  by  Maj.  D.  C.  Houston  and  Mr.  W.  H.  Newton,  C.  E.,  at  request  of 
governor  of  Wisconsin,  '73,  137,  et  seq, ;  '79,  1474.  Mr.  Newton's  criticism  of 
Major  Comstock's  tide-gauge  record.  Letter  from  Major  Comstock,  '73,  139. 
Major  Houston's  report,  '73, 141, 148.  Assistant  John  Pierpont's  report,  '73, 162. 
Report  of  Mr.  W.  H.  Newton,  C.  E.,  to  Secretary  of  War,  '73,  173. 
Survey  ordered  by  act  of  March  3,  1879,  to  determine  the  best  and  most  economical 

plan  for  harbor  improvement  for  the  head  of  Lake  Superior,  '79,  136,  1469. 
Maps. 
List  of  maps  accompanying  reports  on  the  special  survey,  '73,  155. 

[S.  0.  L.  P.) 


81JPEBIOB  €ITF  HABBOR,  IFIS.,  natural  entrance  to  Bay  of 

Superior. — Improvemext  of. 

Appropriations. 

1867 $63,000,  '67,20;  '68,26. 

1869  (allotted) »44, 550,  '69,  22. 

1870 40,000,  '70,  33. 

1871 60,000,  '71,30. 

1872 50,000,  '72,  30. 

1875  (allotted) 5, 433,  '75,  i,  40. 

1876  (allotted) 3, 000,  '76,  i,  36,  93. 

1878 .3,000, '78,  112,  1128. 

1879 5,000,  '79,  150. 

Total  to  1879 |273, 983 ;  and  $63,950,80  from  the  appropriation  of  1873  for 

Superior  Bay,  '74,  i,  132. 

*CaUod  $45,000,  '70, 127 ;  '74,  i,  132. 
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SUPEBIOB  €ITT  HABBOB,  WlSr-Continned. 

Appropriations— Continued. 

Statementa  of  appropriations,  '74,  i,  132;  *78,  1129;    '79,  1470. 

Remarks  on  want  oi  consistency  and  uniformity  in  makiiig  appropriations,  '68,  79. 

Commerce. 

Conmiercial  importance  as  a  future  railroad  center,  '67, 60;  '68,  81 ;  '73, 128.  Com- 
merce requires  depth  of  16  feet  at  mean  low- water,  *67,  252. 

Statistics,  '67.  62,  63;  '68,  83;  '70.  90;  '72,  112;  '74,  i,  133;  '79,  1469,  1470. 
Contracts. 

1867.  R.  G.  Cobum,  timber,  '67,  62.— -18e7-'68.  Peter  White,  iron  bolts  and  spikes, 
'67,  57,  62 ;  '68,  83.  Cobum  &  Ray,  framing,  '67,  57 ;  '68,  83.  David  Smoke, 
materials,  '67,  57,  62;  '68,  83.— 1869.  R.  G.  Cobum,  materials  and  labor,  '69, 
72.    H.  M.  Peyton  &  Co.,  brush-work,  '76,  ii,  319. 

Ptoposals  for  stone  $5.15  to  |13.95  per  com,  '74,  i,  134.  Proposals  for  protection, 
'76.  ii,  319. 

Chief  of  Enqinebrs. 

Reports,  '66,  iii,  9;  '67.  20,  252;  '68,  26;  '69.  23;  '70,33,  127;  '71,  30;  '72,  29; 
'73,  30;  '74,  i,  35;  '75.  i,  40;  '76»  i,  93;  '77,  97;  '78,  112;  '79,  150. 
Board  of  Enqinexrs. 

Convened  at  Chicago,  111.,  April  16,  1873.  to  consider  and  report  on  best  mode  of 
applying  appropriation  of  March  3,  1873.  Recommended  (1)  completion  of 
piers  at  botn  Superior  entrance  and  Duluth  Canal,  with  dredging  at  both  en- 
trances ;  (2)  dredging  channel  in  Superior  Bay  from  the  natural  entrance  to  the 
docks  of  Superior  City  and  Duluth.    Report,  '73,  129. 

(Colonel  Macomb,  Lieutenant-Colonel  Tower,  and  Majors  Weitzel,  Houston,  and 
Farquhar.) 
Enoinebbs  in  Chabqe. 

Mig.  W.  F.  Raynolds,  1866-^67,  '66»  iii,  8.    Reports,  '66»  iv,  87;  '67,  256. 

MaJ.  J.  B.  Wheeler,  1867-^0.    Reporte,  '67,  55;  '68,  79;  '69,  71. 

Maj.  D.  C.  Houston,  1870-73.    Reports,  '70,  89;  '71,  108;  72,  111. 

M^j.  F.  U.  Farquhar,  1873-78.  Reports,  '73,  128,  131;  '74,  i,  132;  '75,  i,  183; 
'76,  ii,  319;  '77.  837 ;  '78.  1128. 

Capt.  Chailes  J.  Allen,  1878-^—.    Report,  '79,  1468. 
Assistants. 

Henry  Bacon,  1867.    Reports,  '67,  60 ;  '68,  80;  '69,  71. 

E.  C.  Clark,  1868,  foreman,  '68,  82. 

.1.  B.  Schrom,  1868,  foreman.  '68,  82. 

Capt.  J.  W.  Cuyler,  1869,  '69,  23,  71. 

Capt.  A.  M.  Miller.    Report,  '72,  111. 

James  P.  Frizell,  historical  sketch  of  the  work,  '79, 1470. 

By  Major  Raynolds,  for  two  pile  piers  5,000  feet,  $178,000,  '66,  iii,  10,  iv,  89;  with 
2,000  feet  single  row  of  piling,  |145,500,  '66,  iv,  89;  200  feet  longer  on  each 
pier,  $25,000,  '67,  256. 

By  Henry  Bacon,  for  4,300  feet  crib  piers  20  feet  wide,  with  42,000  cubic  yards 
dredging,  $309,716,  '67,  62;~for  cut  through  Minnesota  Point  (110,000  cubic 
yards  dredging)  and  3,000  feet  crib  piers  20  feet  wide,  $252,780,  '67,  62;'-foi 
crib  piers,  one  to  18  feet  water,  and  stone  protection  to  beach  at  Minnesota 
Point,  $263,300,  '68,  26,  84.  Estimates  diminished,  with  reasons  therefor, 
'68,83. 

By  Mf^.  J.  B.  Wheeler,  for  completion  of  the  work,  1869 ;  extension  of  piers,  $155,300, 
*69,  73;  '70,  90. 

By  Major  Houston,  additional,  $10,000,  '72,  111. 

Wb  xpenditnres. 

Actual  expenditures  to  1874  at  natural  entry,  $299,322.64, '74,  i,  132;  and  in  dredg- 
ing from  the  natural  entry  to  the  docks  of  Superior  City,  $22,628.16,  '74,  i,  1^. 
Total  expenditures  to  June  30,  1879,  some  $^,000,  '79,  1475. 

Financial  Statements. 

'68,  26;  '69,  24;  '70,  33,  90;  '71,  30;  '72,  30,  113;  '73,  30,  131;  '76,  i,  93;  '77.  97, 
839 ;  '78, 112, 1128. 
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us* 

istorical  sketch  of  operfttiona,  '79,  1470. 


OMmtioiis* 

His 


Tear. 


1867- *68 


1868- '(» 
186»-70 
1870- '71 
1871-72 
1872-78 
1873-74 
1874-75 
1875-76 

1876- '77 
1877-78 


1878- '79 


HOBTH  FBB. 


MinneaotA. 


BaUt 


Total 
length. 


768 


820 
82 
768 
768 
200 


800 


768 


1,088 
1,120 
1.888 
2,686 

2,866 


SOUTH  PIBB. 


Wiaooiialn. 


Built. 


Total 
langth. 


Uti^S^ 


82 


M 

1.184 

*792 


j;in.A 


640 

786 

1,020 

r2,712 


8744  oorda  of  atone  depoaited 
at  ICfameaota  Point  aa  em- 
bankment to  cloae  outlet 

178  feet  wtng-dam  Imilt 


Sonpmg  in  ohannel . 
Kooperationa 


720  feet  bmah  protection  of 

beaob. 

Bepaira  to  north  pier 

A  bmah  lod  atone  protection 

bnilt  at  the  "  opening  "  on 

Minneaota  Point  ami  re- 

paira  to  outer  ori ba. 
3,000  wlllowa   aet    oat   on 

beach;  dredging. 


I 


I 


10 
12 


12 


10 


'V7,61;*74,i,132; 
'68, 812;  ^,21. 


18;  '70.127. 

'7o;». 

'71,80;  '79,1471. 

'7a,80,llL 

'73,80,181. 

'74,  i,  132,  laS. 

'75,1,188. 

'76,i,8a,ii,819. 

»77,i,87. 
'78, 112, 1123. 


»7D,1468. 


*  042  feet  H- ISO  feet  tStated  aa  2.656  feet  in '74,  i,  189^  and '79, 1460, 1474. 

B4nm^  of  operttUoiu  to  1875. 


Original  eatimate. 

Work  done 

Work  done,  1879.. 


JWt 

4,800 
6,439 


Dredging. 


42.000 

12,586 

4,108 


Book-work. 


(hib.ydt, 
700 
625| 


Coat 


$800,  no  00 

801,488  82 

492  86 


} 


"76,1,18^ 
'79,14681 


Condition  in  1879  stated,  '79,  1469. 

PliTslcal  Cliaracteristics. 

Ot  west  end  of  Lake  Superior,  '71,  1471 ;— of  Saperior  Bay  and  cbannel  at  tiio 
month  of  the  St.  Lonis  River,  '66,  iii,  9,  iv,  88;  '67,  60.    loe  in  bay,  68,  82. 
Plan. 
By  Henry  Bacon,  asfldstant,  for  cut  across  Minnesota  Point  200  feet  wide,  with 
cribbed  sides,  '67,  61. 
Project. 
By  Mc^or  Raynolds,  to  dose  entrance  to  St.  Louis  River  from  800  to  900  feet  by  two 
piers,  on  the  south  2,000  feet,  on  the  north  3,000  feet,  to  12  feet  water,  without 
dredging  (which  would  benefit  interested  parties),  to  cost  $178,000,  '66^  iii,  10, 
iv,  »S.    If  to  16  feet  water  $50,000  additional,  '67, 252 ;  to  14  feet  water,  $25,000, 
'67,  256.     As  adopted  included  protection  to  beach  on  Minnesota  Point  by 
enrockment  of  rubble  stone :  crib  piers  3,904  linear  feet,  one  to  18  Ibet  water,  to 
cost  $263,300,  '68,  26,  81. 
Survejm* 
Made  by  United  States  Lake  Survey  in  August,  1866,  '66^  iv,  88;  '67,  569.    Msde 
from  ice  in  1869-^0,  '70,  89.    Special  survey  bv  M^j.  D.  C.  Houston  and  Mr.  W. 
H.  Newton,  C.  E.,  '73,  137,  et  seq.    (See  Superior  Bay.) 

fS.  O.  L.  P.] 


SlTS^tUEHANNA  BITER,  near  Havre  de  Grace,  Sid.— Improve- 

BCE17T  or. 

Appropriations. 

1852 $10,000,  '66.  iii,  36. 

1866 26, 400, '66,  iii,  36. 
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8ITS<tU£HAlVIirA  BITfiB,  near  Havre  4e  Oraee,  Hid.— Continued. 

Appropriations^Continued. 

1868  (aUotment) $5,000,  '68,  25. 

1869  (aUotment) 990,  '69,  23. 

1870 12,000, '70,  70,  420;  •71,500. 

1879  (aUotment) 500,  '79,  75, 487. 

Total  to  1879 $.54,890. 

$20,000  aUo'tted  for  the  improvement  of  Susonehanna  and  Patapsoo  Riyersfirom  the 
general  fund  for  liarbors  on  Ihu  seaboard,  '66,  ii,  24 ;  '67,  426. 
Commerce. 

Statistics,  '66,  iv,  235;  '68,  692;  '71,  591;  '72,  678;  '73,  758;  '74,  U,  14. 
Contracts. 
1867.  J.  A.  Davis,  construction  of  cribs,  '68,  693.    J.  J.  Heckart,  stone,  at  $1.88  per 
cubic  yard,  '68,  693.      Syke,  Kelly  &.  Co.,  iron,  '68,  693.— 1870.  American 
Dredging  Company,  dredging,  at  25  cents  per  cubic  yard,  '70,  70, 421 ;  '71, 591. 
Abstracts  of  bids,  M58,  692,  6^ ;  ^71,  591. 
finslneers. 
Choef  of  Emoinexrs. 
Reports,  '6^  i,  3,  ii, 24-27,  41,  ui,  23,  24,  36;  '67,  42;  '68,  25,  62;  '69,  23,  53;  '70, 
69;  '71,  72;  '72,  66;  '73,  71;  '74,  i,  78;  '75,  i,  84;  '76.  i,  62;  '79,  75. 
Enoinebbs  in  Charqb. 


I.  J.  H.  Simpson,  1868-70,  '68,  694.    ReporU,  '68,  692 ;  '69,  375 ;  '70,  420. 
Hid.  WilUam  P.  Craighill,  1870-'—.    Reports,  '71.  590;  '72,  678;  '73,  758;  '74, 
ii;  14 ;  '75,  ii,  61 ;  '76,  i,  281 ;  '79,  487. 
Assistant. 
N.  H.  Button.    Report,  '73.  758. 

Estimates. 

By  Colonel  Qraham,  1865,  for  dredging  channel  100  feet  by  8  feet  between  Bavre  dc 

Grace  and  the  mouth  of  the  river,  $26,400,  '66,  i.  3,  38. 
By  HaioT  Craighill,  1866,  (1)  for  dredging  channel  100  feet  by  10  feet  and  a  deflector  of 

earth,  $65,070,  '60,  ii,  27 ;  (2)  in  1867,  for  a  floating  deflector,  $-.^.200,  '67,  428; 

(3)  for  channel  8  feet,  9  feet,  or  10  feet  in  depth,  $17,500,  $31,600,  or  $42,000, 

nepectiyely,  '67,  485. 
By  Cokmel  Simpson,  1860,  for  a  permanent  deflector,  $40,000.  '69,  376. 
By  Major  Cnughill,  1879,  to  complete  existing  project,  $5,000,  '79,  487. 

Financial  Statements* 

'67,42;  '68»  62, 693, 604 ;  '69,53,376;  '70,70,421;  '71,72,591;  '72,66,678;  '73, 
71,758;  '75,  ii,  61;  '79,75,487. 

Operations. 

Bospended  since  1862,  '66,  i,3,iv,235. 

1867-'68.  Construction  of  floating  deflector  bcw^n ;  30.000  cubic  yards  removed, 

givine  8  feet  of  water  throngn  the  shoal,  '68,  ^,  092. 
1868-'69.  I>eflector  stiffened  and  replaced,  '69,  53,  :'.75. 
1869-^0.  Operations  suspended,  '70,  69,420. 
1870-^1.  Dredging  near  Fishing  Battery ;  construction  of  pile-dike  in  progress,  '70, 

70  421*  '71  72  591. 
1871-^.  About '4,060  feet  of  the  dike  completed,  '72,  66, 678. 
1872^3.  Repairs  to  dike,  '73,  71, 758. 

1873-'74.  Dike  repaired  with  canal -boat  hulks  filled  with  stone,  '74,  i,78,  ii,  14. 
1874^&-76.  Operations  suspended,  '75,  it,  61 ;  '76, 1,  62. 
1878-^79.  Dred^ng  near  Spesutie  Island  to  aid  United  States  Commissioner  of  Fish 

and  Fisheries,  '79,  75^487. 

Physieal  Characteristics. 

Described,  '6^  i,38,ii,26;  '67,  419,429;  '73,  758. 

Proiects. 

Original,  for  dredging  channel  100  feet  by  8  feet  between  Havre  de  Grace  and  the 

mouth  of  the  river,  '66^  i,  38. 
By  Mijor  Craighill,  1866,  for  channel  100  feet  by  10  feet  and  a  deflector  of  earth  950 

yards  in  length;  estimated  cost,  $65,070. '66,  ii,27.    1867.  For  8-foot  channel 

and  floating  deflector;  estimated  cost,  $37,700,  '67,  42, 419, 427. 
By  Colonel  Simpson,  1869,  for  permanent  deflector  of  cribs ;  estimated  cost,  $40,000, 

'69  376 
"Bf  Bii^or  Craighill,  1871,  for  pile-dike  or  deflector,  '71,  D90, 591.    1873.  For  repairs 

to  pile-dike  by  old  canal-boats  filled  with  stone,  '73,  7r)8. 
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SlTS^tlJEIIAlVIirA  BITER,  near  Havre  4e  Oraee,  JHiL-Contuuied. 

Surveys* 

lUGo,  Kzamlnation  by  Lientenant-Colonel  Qrabaxn,  '66^  i,  37. 

1866.  Under  direction  of  Major  Craighill,  by  Coast  8nrvey  party,  '66,  iii,  24. 

1867.  Under  direction  of  Major  Cralfi^bill,  by  Coast  Survey  party,  re^nrvey  between 
Spesntie  Island  and  tbe  railroad  bridge  near  Havre  de  Grace,  '67, 42. 

1872.  Under  direction  of  M^jor  Craighill,  by  N.  H.  Hatton.    Report,  '73,  758. 
Map. 
Of  tbe  river  moutb,  *66,  i. 


SUS^llTfiHAIiriirA  BITER,  PA.— Subvbt  of. 

Survejr. 

1879.  Assigned  to  Col.  J.  N.  Macomb ;  in  progress,  '79,  75. 


SUITANNEE  RITER,  FliA.— Examination  of. 

Commerce* 

Justification  of  improvement,  '79,  857,863. 
Engineers* 
Chief  of  Ekoinbers. 

Keporfs,  '78,  61 ;  '79,  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '79,  857. 
Assistant. 

J.  L.  Meigs.    Report,  '79,  857. 
Physical  Ciiaracteristics* 
Described,  '79,  857, 858, 862, 863     Discharge  of  river,  '79,  863. 

Plan* 

By  Captain  Damrell,  1879,  for  5-foot  channel  from  mouth  to  Roland's  Bluff  and 
thence  a  4-foot  channel  to  EUavillu;  estimated  cost,  $55,158,  '79,  857,863,663. 
Survey 
1878-'79.  Examination  by  J.  L.  Meigs,  '78,  81 ;  '79,  106, 857. 


SlTAIf  TON  HARBOR,  TT.— IVHROVBBfENT  or. 

A  ppropriations. 

1873 115, 000, '73,  50 ;  '74.  i,57. 

1874  8,000, '74,  i,  57, 275. 

1H75 10,000,  '75,  i,  61, 354. 

1876 2,000,  '76,  i,57,259. 

1878 20,000,  '78,  58,423. 

1879 6,000,  '79,65,397. 

Total  to  1879 $61,000. 

Commerce* 

Statistics,  '73,  398-402. 
Contracts* 

1873.  Lnther  Whitney,  breakwater,  at  |109  per  linear  foot,  '73,  396.— 1874.  Lather 
Whitney,  breakwater,  at|119  per  linear  foot,  '75,  i,  3.%:  '76^  i,  258.— -1875.  James 
Hancock,  breakwater,  at  $106  per  linear  foot,  '76»  i,  259 ;  '77, 254.— 187a  Luther 
Whitney,  repairing  breakwater,  at  $78  per  linear  foot,  '79,  397. 
Abstracts  of  contracts,  '73,  396;  '75,  i,355;  '76,  i,259. 
Abstracts  of  bids,  '73,  396;  '75,  i,354;  '76,  i,259;  '79,  397. 
Engineers* 
Chief  of  Engineers. 
Reports, '72,  80;  '73.50;  '74,i,57;  '75,  i,61;  '76»i,57;  '77.52;  •78»58;  '79,65. 

^  Lieut.  Col.  John  Newton,  1872-'—.    Reports,  '73, 396 ;  "74,  i,  275 :  '75. 1, 354 ;  '76,  h 
258;  '78,423;  '79.396. 
Capt.  James  Mercur,  in  temporary  charge,  1877,  '77,  48.    Report,  '77,  254. 
Assistant. 
D.  White.    Reports,  '73,  397;  '77,  254;  '78,  423. 
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SITAHTON  VLAUBOUf  TT.-Gontiiinea.- 

Esttmates. 

By  D.  White,  1873,  and  adopted  bv  Lieut.  Col.  John  Newton,  for  1,900  linear  feet 

of  breakwater.  $272,160,  '73. 397, 398  j  '74,  i,275;  '78,  423. 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  $179,000, 
'79,65,397. 
Financial  Statements. 
'73,50;  '74,1,57,275:  '75,1,61,354;  '76,1,57,259;  '77,52,264;  '78,68,423;  '79, 
65,397. 
Operations. 
1873.  Construction  of  crib ;  115  linear  feet  of  breakwater  under  contract,  '73, 396. 
187a-74.  One  crib,  110  feet,  placed,  '74,  i,  57, 275. 

1874-^75.  One  crib,  70  feet,  placed ;  110  feet  of  superstructure  built,  '75,  i,  61, 354. 
1875-'76.  One  crib,  69  feet,  placed,  70  feet  of  superstructure  built,  and  damages  to 

cribs  repaired,  '76, 1,57,258. 
1876-'77.  69  feet  of  superstructure  completed,  '77,  52,254 
1877-^8.  Operations  suspended,  '78,  58, 423. 
1878-79.  Extensionof  breakwater  189  feet;  repairs,  '79,65,396. 
Physical  Citaracteristics. 

Described,  '73,  397. 
Project. 
By  D.  White,  1873,  for  breakwater  of  crib- work  1,900  feet  long ;  estimated  cost, 
1272,160,  '73,396,398. 
Survey. 
1872.  Jnder  direction  of  Lieutenant-Colonel  Newton,  by  D.  White.    Beport,  '73, 
396,397. 


TAIil^AHATCHEE  BITER,  IMSS.— Imfrovebosnt  of. 

Appropriation. 

Ib79,  ^,000,  '79,  116. 
Commerce. 
Juatitication  of  improvement,  '79,  985. 
Statistics,  '79,  986. 
Eng^ineers. 
Chief  of  Engineers. 

Eeports,  '78,  88;  '79,  116,118. 
Enginbeb  in  Charge. 

Capt.  W.  H.  II.  Benyaurd,  1879-'—.    Beport,  '79,  971, 985. 
Assistant. 
J.  M.  Searles,  '79,  98i. 
Pitysical  Citarticteristics. 

Described,  '79,  985. 
Project. 
By  Captain  Benyaurd,  1879,  for  removal  of  wreck,  snags,  trees,  etc. ;  estimated  cost 
140,000,  '79,  116,971,985. 
Survey. 
1878-'79.  Examination  by  J.  M.  Searles,  '78,  88;  '79,  118, 98^. 


TAmPA  BAF,  FliA.— Survey  of. 

Commerce. 

'72,  64, 587, 647. 
Statistics,  '72,  650;  '79,  873. 
Engineers. 

Chief  of  Engineers. 

Beports,  '71,  69;  '72,  64;  '78,  81;  '79,  106. 
Engineers  in  Charge. 

Col.  J.  H.  Simpson,  1872.    Beport,  '72,  587, 647. 

Capt.  A.  N.  Damrell,  1878.    Beport,  '79,  870. 

A  Kci  AT  A.  NTS 

Capt.  A.  N.  Damrell.    Beport,  '72,  647. 
Gustave  Jaenicke.    Beport,  '72,  648. 
D.  M.  Cnrrie,  '72,  587, 048. 
J .  L.  Meigs.    Beport,  '  79,  871. 
Expenditures. 

•72,  587. 
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TAMPA  BAT,  WUL. 

Physical  Characteristics. 

Deacribed,  '72,  64»,651;  '79,  871. 

Plans. 

By  Mr.  Jaenicke,  1871.  (1)  for  strsiffbt  channel  200  feet  by  12  feet,  $502,121.90;  (2) 

for  deepening  sailing  channel  S2tU0  feet  by  12  feet,  $549,621.80 ;  (3)  for  deepening 

Bailing  channel  100  feet  by  12  feet,  '72,  64, 587, 647, 650. 
By  Colonel  Sinipeou,  1872,  for  railroad  instead  of  channel  from  Tampa  Bay  to 

Passage  Point,  to  be  built  by  private  parties,  $180,000,  '72,  64, 587,647. 
By  Mr.  Meigs,  1879,  ( 1)  for  deepening  channel  to  9  feet,  $97,000 ;  (2)  for  new,  straight 

9-foot  channel,  $121,899,  '79,  871. 

Project. 

By  Captain  Damrell,  1879,  for  deepening  present  channel  to  9  feet;  estimated  coat, 
$97,000,  '79,  871. 

Sarveys. 

By  Qustave  Jaenicke  and  D.  M.  Cnrrie,  1871,  under  direction  of  Colonel  Simpson 

and  Cai|tain  Damrell.    Report,  '72,  587, 647, 648. 
By  J.  L.  Meigs,  1879,  under  direction  of  Captain  DamielL    Baport,  '79^  870, 871. 


TANOIPAHOA  BirCB,  LA.— Ihprovsmknt  of. 
Approp  riatioii. 

1872,  $2,500,  '73,  65,631. 

Commerce. 

Statistics,  '71,  554. 
Contract. 

1872.  O.  D.  Parmely,  removal  of  obstmoiioiis,  '73,  631. 
Abstract  of  bids,  '73,  631. 

Engineers. 

Chibf  of  Ekqinsbbs. 

Reports,  '71,  67 ;  '72.  61 ;  '73.  64. 
Enoinber  in  Charos. 

Capt.  C.  W.  HoweU,  1871-'—.    Eeporte,  '71,  552 ;  '73, 631 ;  »79,  946. 
AjBSiflTAjrrs. 
Lieut.  £.  A.  Woodruff.    Beport,  '71,  563. 
H.  8.  Douglas.    Beport,  '79,  947. 
Estimates. 
By  Lieutenant  Woodruff  1871,  for  removal  of  obstructions  below  WeUs'  Ferry. 

$5,400  '71,  554. 
By  Captain  Howell  and  H.  8.  Douglas,  1879,  for  removal  of  obstructions  from  Amitu 
to  its  mouth,  $10,700  and  $10,W)0,  respectively,  '79,  946,949. 
Financial  Statements. 

'73,65,631. 

Operations. 

1872-73.  Removal  of  snags,  overhanging  trees,  and  other  obstructions,  '73^  64, 631. 
Physical  Charcterlstics. 

Described,  '71,  553;  '79.  948. 

Plans. 

By  Lieutenant  Woodruff,  1871,  for  removal  of  snags  and  other  obstructions  by  snag- 
boat  and  hired  labor.  '71,  946. 

By  H.  S.  Douglas,  1879,  for  removal  of  obstructions  and  dosure  of  island  chutes, 
'79,  947. 
Project. 

By  Captain  Howell,  1872,  for  removal  of  snags  and  other  obstructions  by  oontnct, 
•73,  631. 
SarFCFs. 

1871.  By  Lieutenant  Woodruff,  under  direction  of  Captain  Howell,  fiom  Wells' 
Ferry  to  mouth.    Report,  '71, 551, 553. 

1879.  By  H.  8.  Douglas,  under  direction  of  Captain  Howell,  ftom  Amite  to  mouth. 
Report,  '79,946,947. 


TAR  BITERf  IV.  C— Improvement  of. 
(Bee  also  Pamlico  River  and  Washington  Harbor.) 


Appropriation. 

1(^9,^,000, '79,  92,700. 
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TAR  BITSBf  N.  €«^-Contiaaed. 

Commerce* 

BequiiementSy  '79, 701. 
Statistics,  '79,  708. 

Chief  of  Engikbbrs. 

Beports,  '78,  76;  '79,  92,95. 
Ekoinexr  in  Charor. 

Capt.  Charles  B.  PhilUps,  1978-'—,  '78,  76.    Beport,  '79,  700. 

W.  G.  Williamflon.    Beport,  '79,  701. 
£stliiiates* 

By  W.  G.  Williamson,  1878,  for  removal  of  obstractions  that  impede  navigation, 
withont  dredging  or  constroction  of  Jetties  or  other  works,  $7,500,  '79,  70:). 
Increased  bv  Captain  Phillips,  1879,  to  |10,000,  '79,  92,700. 

By  Captain  Phillips,  1879,  for  completion  of  existing  project,  $7,000,  '79,  700. 

Financial  Statements. 

'79,92,700. 

Operations. 

1878-79.  Not  yet  begun,  '79,  92,700. 
Pliysical  Cbaracteristics* 

General  description,  '79,  700,702. 
Project. 

By  Mr.  Williamson,  1879,  for  removal  of  sni^.  trees,  piles,  wrecks,  etc.,  without 
dredging  or  building  Jetties  or  dikes,  '79,  TOO,  702. 
SnrveT. 

1878.  By  W.G.  Williamson,  underdirection  of  Captain  Phillips.  Beport,'79,700,701. 


TAimrTOlV  RITISR,  1IIA8S.— iMPBOVEBfKNT  of. 
iippropriations* 

1870 $10,000, '70,  79. 

1871 10,000, '71,94. 

1872 10,000,  '72,  95. 

1873 10,000. '73,  87. 

1874 10,000, '74,  i,  98. 

1875 10,000, '75,  i,  107. 

1878 2,000, '78,47. 

1879 1,000,  '79,  64. 

Total  to  1879 (63, 000. 

Statement  of  appropriations,  '76,  i,  206.    The  act  of  August  30, 1852,  appropriated  . 
$3,000  for  a  survey  of  Taunton  Biver  and  New  Bedford  Harbor. 
Commerce. 

Justification  of  improvement,  '88,  804;  '79,  305. 

Statistics,  '73,  964;  '74,  ii,  221 ;  '76,  i,  202;  '77,  200;  '79,  305. 
Contracts. 


per  cubic  yard,  '73,  958. — 1873.  £.  B.  Seward,  dred^g,  at  $i  i^er  cubic  yard, 
'74,  i.  220.— 1874.  E.  B.  Seward,  dredging,  at  $1.25  per  cubic  yanl,  '75,  ii,  280. 
W.  Fleming,  dredging,  at  95  cents  per  cubic  vara,  '75,  ii,  280.  Staples  & 
Phillips,  removal  of  rocks,  at  $9  per  cubic  yard,  '75,  ii,  280.— 1879.  G.  &  H. 
Phillips,  removal  of  bowlders,  at  $4.75  per  cubio  yard,  '79,  304. 

Abstract  of  contracts,  '71,  892. 

Abstracts  of  bids,  '71,  892;  '73,  952,953;  '75,  ii,  279, 280. 

Chief  of  ENOiin&BBS. 

Beports,  '68?  68;  '70.  79;  '71,  94;  '72,  95;  '73,  87;  '74,  i,  97;  '75,  i,  107;  '76,  i. 
48;  '77.43;  '78,47;  '79,54. 
Bkoinkers  in  Charge. 

Capt.  J.  A.  Smith,  1868.    Beport,  '68,  804. 

Col.  H.  W.  Benham,  1870-71.    Beport,  '70,  467. 

Lieut.  Col.  J.G.Foster,  1871,  '71,  87. 

Lieut.  Col.  George  Thorn,  1871-72.    Beports,  '71,  891 ;  '72,  954. 

MaJ.  G.  K.  Warreu,  1872-^—.    Report*,  '73,  952 ;  '74,  ii,  220 ;  '76,  259 ;  '76,  i,  205 ; 
'77,  197;  '78,  229;  '79,  303. 
AflfiisTAirr 

H.  S.  Van  Ingen.    Beports,  '73,  954 ;  '74,  ii,  221. 
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TAVBTTON  RIYBR,  RIASS.— Contiiiaed. 

Financial  Statentents. 

'71,  94;  '72.  95;  '73.  87;  '74.  i,  98;  '75,  i,107;  '76,  i,49;  '77.  43; 
Operations. 
Previoiw  to  1871,  '68,  805;  '73,  954;  '74,  ii,  221;  '75,  u,  281;  '78, 


I      Bemoval  of— 


Ye&r.  Remarks. 


I 


Completioii  of  channel  at  the  "Needles". 


1871-72 

1872-73     Channel  through  Bart's  Shoal,  00  feet  by  73  feet 

,      by  5  feet. 
1872-  73     Channel  throngh  Pond's  Rock  Shoal,  600  feet  by  60 

-      feet  by  4.5  feet  to  5  feet.  I 

1873-74  ;  Channels  through  Blake's  Table-Rock,  Sheep.Pen  I 

I      Shoals,  and  Cbabbot  Rock  Shoal. 

1874-73    Continuation  of  above  work 

1875-  70  ,  Rock  removed  between  Weir  end  lower  part  of 
"Needles";  channels  dredged  through  Cobb's 
Shoal  and  John's  Rock  Shoal ;  upper  part  com- 

Sileted. 
e"  Nook  "and  Peter's  Point 

1877-78     Operations  suspended 

1878-  '79    Bowlders  removed 


Oub.ydt. 
26.46 


224.6 

1.925 
204.95 


98 

mi' 


Dredged 
matenal. 


•78»  47  ;  '79,  54. 
229. 

References. 


€hib.yd». 

"mo"" 

2,104 

3,443 

6,919.2 
8,94a6 


'7a,  954.  956. 
73.953,956. 

'73,953,966. 

74,  i  97,  u,  221. 

75,  ii,  280. 
'Tfi,  i,  205. 


77,43,197. 
'78, 47. 
*T9,  54,  304. 


Deecribed.  '68»  805;  '71,  891;    '73,  954-958;   '74,  ii,  222-224;  '78»  229.     Tidal 

observatioDB;  '73,  956,  959-963. 
Plan. 
By  Captain  Dntton,  1853,  for  improvement  of  river  by  ohannel,  60  feet  by  4  feet, 

from  Dighton  to  Weir;  estimated  cost,  $20,000,  '73,  954. 
Projects. 

By  Captain  Smitb,  1868,  for  channel  60  feet  by  4  feet^  below  low-water  mark,  from 

Dighton  to  Taonton,  by  dredging  bars  and  removing  bowlders :  estimated  co^r, 

r^,000,  '68»  805,  806. 
By  Lieutenant-Colonel  Thom,  1871,  amended  to  channel  60  feet  by  4.5  feet,  at  mean 

low- water,  from  Dighton  to  Weir  village ;  estimated  cost,  by  Lientenant-ColoDel 

Foster,  $54,392,  '71.  94,  891,  892. 

Surveys. 

1852.  By  Lieut.  W.  S.  Eosecrans,  '68*  805;  '71,  891. 

1872.  By  H.  8.  Van  Ingen,  '73,  955. 

1673.  By  H.  S.  Van  Ingen,  from  Taunton  to  Dighton,  '74,  ii,  222. 


TCHEFUNCTE  (Chenmcte)  RIVER,  I«A.— Improvement  ov« 

Appropriation. 

1872,  $6,000,  '73,  65,  632. 


Statistics,  '71,  553. 
Contract. 

1872.  G.  Andrews,  removal  of  wreck,  $4,850,  '73,  633. 
Abstract  of  bids,  '73,  632. 
En§rineers« 
Chief  of  Engineers. 

Reports,  '71.  67;  '72,  61;  '73,  65,  632;  '79,  112. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell.    Keports,  '71,  552 ;  '73,  632. 
Assistants. 
Lieut.  E.  A.  Woodruff.    Report,  '71,  552. 
Mr.  Ripley,  '73,  663. 
Estimates. 
By  Lieutenant  Woodruff,  1871,  for  removal  of  wrecks  and  other  obstructions,  $16,800 

•71,  67,  553. 
By  Captain  Howell,  1872,  for  cut-off  from  Abieta  River  to  Tohefimcte  River,  $6,574, 
•73,  633. 
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TCHEFVNCTE  (Cliefiiiiefe)  RIYEB,  Ui.— Continued. 

I 

Financial  Statentents. 

•73.  65,  634.  ' 

Operations. 

1872-'73.  Wreck  of  the  Oregon  removed,  '73,  65,  634. 
Pbysical  Characteristics. 

Described,  '71,  552;  '73,  633. 
Plans. 

By  Lleatenant  Woodruff,  1871,  for  removal  of  wrecks,  snags,  etc. ;  estimated  cost, 

$16,800,  '71,  552. 
By  Captain  Howell,  1872,  for  a  cut-off  from  Abieta  River  to  Tchefuncte  River,  73, 

633. 
Surveys. 

1871.  By  Iiientenant  Woodruff,  under  direction  of  Captain  Howell.    Report,  '71, 
551,552. 

1872.  By  Mr.  Ripley,  under  direction  of  Captain  Howell.    Report,  '73,  632. 
1879.  Under  direction  of  Captain  Howell,  '79,  112. 


TCHITIiA  I^AKE,  ]iriSS.~-Survey  ordered  by  act  of  Maroli  3,  1879,  '79,  lia 


TENNESSEE  AND  COOSA  BITEBS  CANAI.— Survey  of  (from  near 
Guntersville  to  near  Gadsden,  Ala.,  being  part  of  proposed  line  of  water  com- 
munication from  the  Mississippi  River  to  the  Atlantic). 

Commerce. 

Requirements  discussed,  '72,  518. 
Engineers. 

Chief  of  Engineers. 

Report*,  '71,  64;  '72,  60. 
Engineer  in  Charge. 

Maj.  Walter  McFarland,  1871.    Reports,  '72,  510, 514, 516, 518. 
Assistant. 
James  C.  Long.    Report,  '72,  520. 
Esdmates. 
By  James  C.  Long,  1872,  including  canal,  slack-water  navigation,  and  feeders, 
19,518,415;  storage  reservoirs,  ^2,192;  total,  110,070,607,  '72,  516,  522,525. 
Increased  by  Major  McFarland,  1872,  to  |11,570,607,  '72,  516,  518. 
Physical  Characteristics. 

General  description,  '72,  514,  520. 
Plan. 
By  J.  C.  Long,  1872,  for  canal  33  miles  long  and  slack- water  navigation  17^  miles ; 
proposed  dimensions  of  canal  70  feet  wide  at  water  surface  and  5  feet  deep,  '72, 
511,  521. 
Surveys, 
1871-'72.  By  J.  C.  Long,  under  direction  of  Mig.  W.  McFarland.    Report,  '72,  520. 


TENNESSEE  R1V£R.~Improvement  of. 

Appropriations. 

Between  mouth  and  Chattanooga, 

1827  (survey) $200.    Act  of  March  2. 

1860 1,350.    ActofJune9. 

1868  (allotment) 85, 000,  '68,  555 ;  '69,  49 ;  '72,  479 ;  '77,  584. 

1869  (allotment) 40, 095,  '69,  23,  49 ;  '72,  479 ;  '77,  584. 

1870 45, 000, '70,  65 ;  '71,502;  '72,479:  '77,585. 

1»72 50,000, '72,  479;  '77,585. 

1873 100,000, '73,  62,  546;  '77,585. 

1874 100,000, '74,1,69,  575;  '77,585. 

1875 360, 000, '75,  i,  76,  790 ;  '77,585. 

1876 255,000,  '76,  i,  86,  713;  '77,  585. 
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TClfHBSSBfi  RIVSi^-^antLnned. 

Appropiiattons— <:!ontinned« 

1878 $300, 000, '78,  108, 75a 

1879 210,000,  '79,  138,  1253. 

Total  to  1879 $1,546,645. 

Between  CluUtanooga  and  KnoxvUle, 

1852 $50,000, '66,  iU,  37;  '72,488. 

1870 35,000, '70,66:  '71.602:  '72,478;  '77.579. 

1872 25,000, '72.479;  '77,679. 

1873 25,000, '73.61, 184,546;  '77,579. 

1874 25.000, '74,  1,69,575,577;  '77,579. 

1875 40, 000, '75.  i,  75,  789 ;  '77.579. 

1876 15,000, '76.1,  86,712:  •77.88,579. 

1878 15.000, '78,  102,  756. 

1879 11. 500, '79.  137, 1248. 

Total  to  1879 $241,500. 

Statements  of  appropriatlonB,  '77,  679,  585 ;  '78,  756,  758. 
Iiigaiioas  effect  of  partial  appropriations,  '74,  i,  69,  574  ;  '77,  579. 
Commerce. 

Importance  of  iinprovement,  '68,  558,  584,  586;  '71.  496,507;  '72.  480, 488,518;  '75. 
11,  658 ;  '77,  88.  Distance  and  duration  of  present  possible  navigation  of  rirer 
and  Its  tributaries,  '68,  584 ;  '78.  755.  Possible  connection  between  Tennessee 
River  and  rivers  of  the  Gulf  slope,  '68,  558.  585 ;  '75,  U,  658.  Knoxvllle,  head 
of  navigation,  '72,  488.  Necessity  of  Improving  Mosole  Shoals  before  commeroe 
Is  benefited,  '68.  588;  '71.  496.    List  of  steamboats,  with  tonnage,  '77.  57& 

Statistics,  '68,  556,  585;  '77.  577;  '79,  124a 
Contracts. 

1869.  J.  H.  Dennis,  for  removing  obstructions  In  upper  and  lower  river,  '69.  280, 283; 
'71.  502 ;  extended,  '70.  3^;  re<extended,  '71.  495 ;  further  contract  assigned 
from  C.  be  Graw;  contracts  abandoned  and  annulled  April,  1872,  '72.  59,  476, 
478 ;  subsequent  efforts  to  obtain  reserved  percentages  succ^sful,  '74. 1,  576.— 
1871.  A.  Blalsdell,  for  removing  obstructions  in  upper  river,  '71,  498;  began 
operations  In  July,  absconded  in  August,  swindling  creditors  generally,  '72, 478, 
481:  '73,  544.— 1875.  F.  Ford  &  Co.,  Foster,  Weihl  &  Co.,  M.  G.  Kennedy.  Bioe 
&,  Keid.  aud  G.  Williams,  repair  and  enlargement  of  old  canal  at  Muade  ahosls, 
'76,  1,  712;  '77,  580;  contract  extended  to  October,  1877,  '77,  580;  completed, 
'78»  757;  '79,  138;  relief  for,  '79,  138,  1253.— 1877.  S.  N.  Kimball,  construction 
of  locks  at  Muscle  Shoals,  '78»  757  ;  modified  to  relieve  contractor  frtim  build- 
ing  locks  Nos.  6  and  7 ;  delay  of  work  from  lack  of  energy  and  a  desire  to  do  only 
the  most  profitable  parts  of  his  work ;  purchase  of  contractor's  plant,  '79, 138, 
1250.  Advantages  of  hired  labor  over  contract,  '72. 479 ;  '73. 545 ;  '7i,  L  69, 569, 
576;  '77.757. 

Proposals. 
1868.  For  removing  obstructions,  '69.  283.    Considered  too  hlgli,  and  new  pro- 
posals obtained^  ^69,  280,  282. 

1870.  For  improving  river  below  Chattanooga,  '71.  499. 

1871.  For  improving  river  above  Chattanooga,  '71.  498;  '72.  478,  483,  484. 
1876.  For  repair  and  enlargement  of  canflJ  at  Muscle  Shoals,  '77,  582,  586. 

Engineers. 
Chief  of  Engineers. 
Eeports,  '67,  39;  •68»  57;  '69.  49;  '70,  64;  '71.  63;  '72,  69;  '73,  61;  '74^  1,68, 
^;  '75.  i.  74,  78;  '76*  1,  86;  '77,  87,  88;  '78,  102;  '79. 137,  1259. 
Boards  of  engineers. 
Board  of  internal  Improvement,  1828-'32,  projected  plan  for  passage  of  Muscle 
and  Little  and  Elk  Blver  Shoals  by  means  of  dams  with  connecting  eanalB, 
•68.  57,  557,  573,  588 ;  '72,  498 ;  '73,  545.    (See  Projects,  Private  and  Corporate 
Work,  and  Estimates.^ 
Convened,  1879,  to  consider  claims  of  G.  Williams  (contractor),  '79. 138, 1253, 
1254.    Reconvened;  payfiient  of  claim  to  the  amount  of  |101,536.72,  '79, 1252, 
1256,  1263;  approved  by  Secretan-  of  War.  '79,  1264. 
(Colonel  Macomb,  Major  Foe,  and  Captain  Overman.) 
Engineers  in  Charge. 
Maj.  G.  Weltzel,  1868.    Reports,  '68,  556,  658;  '69.  279;  '70.  389. 
M^j.  W.  McFariand,  1871-76,  '71,  63,  494;  '76,  i,  86.    Reports,  '71.  494;  '72, 

476,  488,  501 ;  '73.  543 ;  '74,  i,  569 ;  '75,  1,  786,  788,  803,  813,  11,  658. 
Capt.  W.  R.  King,  187^-^—.    Reports,  '76, 1,  710,  712;  '77,  577,  579;  '78  755; 
'79. 1247. 
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Ajbsistamtb* 
W.  B.  GaW,  '68,  557.    Reports,  '68,  559;  '69,  S85. 
F.  8.  Wallaoe,  '68,  560. 
A.  T.  Phelps,  '68,  560. 
W.  P.  Homan,  '68,  560,  589. 
£.  MoDermott,  '68,  560. 
J.  C.  Long,  '68,  560,  589;  '77,  581 ;  '79,  1251. 
P.  T.  Hampton,  '68,  560,  589;  '73,  544;  '74,  i,  571 ;  '77,  577. 
Lieat.  M.  B.  Adams,  '71,  491. 

Capt.  L.  C.  Overman,  '75,  i.  75;  '76,  i,  85;  '77,  87.    Reporto,  '71,  502;  '72,  488. 
Lieut.  J.  F.  Gregory,  '72,  59, 496. 
Lieut.  B.  D.  Greene,  '72,  59,  496. 
Lieut.  W.  L.  Marshall,  '77,  87,  581. 
W.  M.  Gordon,  '77,  581 ;  '79,  1251. 
P.  Le  Hardy.    Report,  '77,  589. 
8.  Whinery,  '78,  756;  '79,  1249. 
J.  E.  Willaid,  '78,  758;  '79,  1252. 
J.  8.  Crary,  '79,  1248. 


JMow  CkaUamooga, 

By  board  of  internal  improvement,  182d-'32,  for  passage  of  Little  and  Big  Muscle 
and  Elk  River  Shoals  by  dams,  locks,  and  canal.  (See  Board  of  Engineers, 
Projects,  and  Private  and  Corporate  Work.)  For  canal  60  feet  wide,  |l,i^,102 ; 
for  canal  70  feet  wide,  $1,424,453,  '68,  588. 

By  Major  Weitzel,  1868,  for  improvement  to  extreme  low-water  depth  of  3  feet  by 
remoYal  of  obstructions  and  constraciion  of  wing-dams  as  follows :  From  month 
to  Florence;  $40,000 ;  from  Decatur  to  Chattanooga,  ^,000 ;  passage  of  Big 
Muscle  Shoals  by  enlargement  and  rejiair  of  existing  canal^  |1,5(X),000 ;  passage 
of  Little  Muscle  and  Elk  River  Shoals  by  canal,  but  requiring  further  surveys 
before  estimate  can  be  made,  '68,  555,558;  '69,  280;  '70.  389;  '77,  584.— Esti- 
mate of  Assistant  W.  B.  Gaw  for  foregoing  work :  From  mouth  to  Florence, 
127,072 :  from  Decatur  to  Chattanooga,  $58,901 ;  passage  of  Muscle  and  Elk 
River  Shoals,  $3,964,968 ;  aggregate,  $4,050,941,  '68,  558, 579.  Revised  by  Major 
Weitzel,  '68,  555, 558. 

By  Major  McFarland,  1872,  modifying  as  much  of  M%|.  G.  WeitzeVs  estimates 
and  project  as  applied  to  passage  of  Muscle  and  Elk  River  Shoals  by  the  forma- 
tion of  3  basins,  with  connecting  canals  100  feet  by  6  feet,  locks  300  feet  by  60 
feet;  cost,  $3,676,000,  '72,  478,480,500,514,518.  More  careful  survey  develops 
unexpected  qnantities  of  rock,  increasing  estimate  to  $4,003,000,  '73,  61,544; 
•74,1,575;  '77,584. 

For  existing  project  for  river  below  Chattanooga,  1877,  as  follows :  From  mouth  to 
Florence  (Mc^ior  Weitzel),  $40,000 ;  passage  of  Muscle  Shoals  (Major  McFar- 
land), $4,003,000;  from  Decatur  to  Chattanooga  (Migor  Weitzel  ,  ^,000; 
aegregate,  $4,133,000,  '77,  584 ;  '78,  758. 

By  Capt.  W.  R.  KinjB^,  1877,  by  substitution  of  wing-dams  and  removal  of  obstruc- 
tions in  place  of  hitherto  proposed  canal  on  Little  Muscle  Shoals,  the  cost  of  the 
improvement  can  be  reduced  to  about  one-tenth,  '77,  89, 583.  By  passage  of 
Elk  River  Shoals  by  means  of  wing-dams  and  dredging  and  rock  excavation, 
together  with  a  section  of  canal  on  south  shore  of  nver,  the  previously  (1872) 
estimated  cost  can  be  reduced  to  $736,249  in  place  of  $1,115,000,  '77,  88, 580, 590. 
Between,  Chattanooga  and  Enoxville, 

By  Migor  McFarland,  1871,  for  improvement,  by  removal  of  obstructions,  dredg- 
ing, and  construction  of  wing-dams  to  give  low-water  depth  of  3  feet ;  cnannel, 
140  feet  wide,  as  follows:  from  Chattanooga  to  Kingston,  $47,156,  '71,  502, 
507;  '74,  i,  572;  from  Kingston  to  KnoxvUTe,  $125,000,  '72,  488,  494;  '74,  i, 
573;  aggregate  assumed  at  $175,000;  necessity  of  increase,  '74,  i,  573;  '77,  579; 
'78,756. 

By  Migor  McFarland,  1872,  for  improvement  of  river  from  mouth  to  Short  Creek 
(being  part  of  Soutnem  Koute  of  Transportatioa  Routes  to  Seaboard)  to  3  and  5 
feet  depth,  including  improvement  of  Muscle  Shoals,  $4,251,000,  '72,  509,  512, 
518;  '75,11,658. 
Ftaancial  Statements. 

•69,  49;  '70,  65,  390;  '71,  494,  497;  '72,  429;  '73,  61;  '74,  i,  576;  '75,  i,  75,  76; 
'76,  i,  86,  712;  '77,  87,  88,  579,  585 ;  '78,  102,  756,  758;  '79,  137, 138,  1248,  1253. 

Act  of  Congress  January  13,  1879,  for  the  relief  of  legal  representatives  of  George 
Williams  (contractor),  '79,  1259. 
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Operations. 

Previous  to  1869  (from  1632)  coosiBted  in  removal  of  obstractioBS  and  constmction 
of  wing-dams,  '71,  502;  '72,  488,  497. 

1869.  Operations  confined  to  contracts  on  "  Pot "  a(nd  ^*  Sack,"  below  Chattanooga, 
'69.  49,  280;  necessity  of  concentrating  work  at  ''Sack,"  '69.  284. 

1869-70.  Operations  confined  to  contracts  on  work  below  Chattanooga ;  progress 
on,  '70,  (54,  389 ;  '71.  63,  495. 

1870-71.  Operations  confined  to  contracts  on  work  below  Chattanooga ;  progress 
on,  '71,  63,  495,  497. 

1871-72.  From  failure  of  contractors  to  complete  work  on  river,  both  above  and 
below  Chattanooga ;  contract  annulled  April,  1871,  and  work  prosecuted  en- 
tirely by  hired  labor,  *72,  59,  478,  479;  '73.  544;  advantages  of  hired  labor, 
•72.479;  '73.545. 

1872-73.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor; 
progress  of  work,  '73.  61,  544. 

1873-74.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor ; 

{progress  of  work,  '74,  i,  68,  570,  579 ;  superior  quality  of  work  done  by  hired 
abor,  and  advantages  of,  '74.  i.  69,  569,  575. 

1874-^5.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor ; 
progress  of  work,  '75,  i,  74,  75,  786,  789 ;  river  open  for  a  distance  of  160  miles 
above  Chattanooga,  '75.  i,  75;  snccessful  character  of  work  done,  '75,  1,  787; 
repair  of  old  canal  at  Muscle  Shoals  began,  '75.  i,  75,  789. 

1875-76.  Operations  above  Chattanooga  carried  on  by  nired  labor ;  progress  of  work, 
'76.  i,  86,  710,  713.  Operations  l^low  Chattanooga  carried  on  by  hired  labor, 
except  repair  and  enlargement  of  Muscle  Shoals  Canal;  progress  of  work,  '76, 
i,  86,  712,  713. 

1876-77.  Operations  above  Chattanooga  carried  on  by  hired  labor;  progress  of 
work,  '77,  87,  577 ;  desirability  of  early  completion,  *77,  87.  Operations  be- 
low Chattanooga  confined  to  work  at  Colbert  Shoals  by  hired  labor,  and  repair 
and  enlargement  of  Muscle  Shoals  Canal  by  contract ;  progress  or  work,  '77, 
88,  580,  584. 

187S-79.  Above  Chattanooga,  work  at  Chota  Shoals  resumed  by  hired  labor ;  repairs 
to  dam  at  Coulter's  Sooals,  '79.  137,  1247.  Below  Chattanooga:  Prog^ress  by 
hired  labor  and  contract  at  locks  hos.  6,  7,  8,  9,  and  10;  enlarging  prism  of 
canal  at  Elk  River  and  Big  Muscle  Shoals ;  removal  of  rock  from  Little  Muscle 
Shoals;  repair  of  dams  at  Colbert  and  Duck  Kiver  Shoals ;  removal  of  bowlders 
from  Bee  'Tree  Shoals,  '79,  137,  138,  1248..  Purchase  of  plant  from  contractors, 
'79,  138,  1250.  Present  condition  of  work,  '79,  1251. 
Physical  Characteristics. 

General,  '68.  561,  578,  579,  584;  '71.  502;  '72,  488,  495,  497;  '75,  i,  814,818, 11,660; 
'76,  i,  710,  711 ;  '77,  577,  579,  583.  Similarity  between  Tennessee  and  Comber- 
land  Rivers,  '68,  578.  Regimen  of  river  nearly  fixed,  '72.  497 ;  '76,  i,  710 ;  '77, 
576.  High-water  at  Chattanooga,  '68,  579;  '72.  495;  '75,  ii,  660;  '77,  579; 
'78,  756.  At  various  points,  '72,  497 :  '77,  583.  Fall  of  river  surface  and  dis- 
tances, '68,  584 ;  '72,  495;  '76,  i,  711 ;  '77.  577.  Where  does  Tennessee  River 
begin f  '75,  i,  813.  Obstructions,  list  and  description  of,  '68. 561,  578 ;  '71,  502; 
'72,  488.  Peculiar  bed  of  gravel  in  rock  forming  lock  foundation.  '79,  1250. 
Plans. 

By  Assistant  W.  B.  Gaw,  1868,  for  improvement  of  river  below  Chattanooga  to  ex- 
treme low-water  depth  of  3  feet,  as  follows :  Between  month  and  Florenoei, 
removal  of  obstructions ;  unification  and  deflection  of  currents  by  wing-dams; 
estimated  cost,  |27,072,  '68,  558,  559,  574,  578.  From  Decatur  to  Chattanoogi^ 
by  methods  similar  to  those  proposed  between  month  and  Florence ;  estimated 
cost,  158,901,  '68»  558,  561,  569,  578.  Between  Florence  and  Decatur,  by  im- 
provement of  Muscle  Shoals,  as  follows :  Passage  of  Little  Muscle  Shoals  by 
canal,  4i  miles  long,  on  north  side  of  river;  canal  118  feet  by  100  feet  by  6  feet; 
locks  300  feet  by  70  feet  by  6  feet ;  estimated  cost,  $500,000,  '68,  558,  574,  578. 
Passage  of  Big  Muscle  Shoals  by  repair  and  enlargement  or  existing  canal  to 
above  dimensions ;  estimated  cost,  $1,001,877,  '68,  558,  673,  574.  Passage  of 
Elk  River  Shoals  by  canal  11  miles  Ions  and  of  preceding  dimensions,  in  bed  of 
river,  protected  on  sides  by  slope  waUs ;  estimated  cost,  $2,463,090,  '68,  558, 
559,  573, 578.  Aggregate  of  entire  improvement  below  Chattanooga,  $4,050,941, 
'68, 578.  Revised  by  Major  Weitzel,  '68,  555,  558.  Modification  of  lock  gates 
proposed  by  Lieut.  W.  L.  Marshall,  '77,  581. 
Private  and  Corporate  l¥ori£« 

1831.  State  of  Alabama  began  the  construction  of  canal  to  secure  the  passage  of 
the  Muscle  Shoals,  a  project  for  which  had  been  previously  reported  on  by  board 
of  internal  improvement.    Congress  modified  tne  project,  and  work  done  ac- 
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cordiugly,  an  error  in  so  doing,  as  subsequently  demonstrated ;  oanal  prism  42 
feet  by  (50  feet  by  6  feet ;  locks  120  feet  by  32  feet  by  6  feet ;  canal  completed 
around  Big  Muscle  Bhoals  and  opened  in  1836 ;  work  carried  on  by  proceeds 
from  sale  of  public  lands ;  from  lack  of  funds  no  further  work  done ;  canal  at 
present  (1868)  in  decayed  condition  and  for  years  unused ;  its  repair  and  enlarge- 
ment a  part  of  present  project,  '68,  57,  557,  5/3,  588;  *72,  498;  *73,  545. 
1832.  State  of  Tennessee  undertook  the  improvement  of  certain  points  above  Chat- 
tanooga to  an  extreme  low-water  depth  of  2  feet  by  removal  of  rock  and  con- 
struction of  wingdams,  '71,  502 ;  '72,  488.    Defects  of  work,  '71,  502 ;  '72, 489. 
Projects*    (See  also  Estimates,  Plans,  and  Private  and  Corporate  Work.) 
JSelow  Chattanooga. 

By  board  of  internal  improvements,  1828-^32,  for  passage  of  Little  Muscle,  Big 
Muscle,  and  Elk  River  Shoals  by  the  formation  of  3  basins,  by  means  of  dams 
across  river,  below  Campbell's  (Bainbridge)  Ferry,  below  Elk  River  Shoals,  and 
below  Brown's  Ferry,  and  their  connection  with  each  other  and  the  deep  water 
at  Florence  by  canals  along  north  shore ;  execution  of  work  confided  to  State 
of  Alabama  and  carried  on  by  the  proceeds  from  sale  of  public  lands ;  work 
began  in  1831,  but  not  executed  in  conformity  to  project  of  board;  estimated 
cost  for  canal  60  feet  wide,  ^1,388,102;  for  canal  70  feet  wide,  |1,424,453,  '68, 
57,557,573,588;  '72,  498;  '73,  545. 

By  Major  Weitzel.  1868,  for  improvement  of  river  to  low-water  depth  of  3  feet 
by  removal  of  obstructions  and  the  construction  of  wing-dams  between  mouth 
and  Florence  and  between  Decatur  and  Chattanooga;  estimated  cost,  $13U,000, 
and  by  passage  of  Big  Muscle  Shoals  by  the  enlargement  and  repair  of  existing 
oanal,  at  an  estimated  cost  of  (1,500,000,  and  the  passage  of  Little  Muscle  and 
Elk  River  Shoals  by  the  construction  of  new  canals,  the  estimates  for  which 
require  further  surveys ;  enlarged  and  new  canals  to  be  of  the  following  dimen- 
sions :  Canal  100  feet  by  6  feet ;  locks  300  feet  by  70  feet  by  6  feet,  '68, 555, 558 ; 
•69,  280:  '70,  389;  '77.  584. 

By  M%|or  McFarland,  1872,  modifying  as  much  of  the  foregoing  project  as  applies 
to  the  passage  of  Little  and  Big  Muscle  Shoals  and  Elk  River  Shoals  as  follows: 
Reviving  the  project  of  board  of  internal  improvement  (q  v.)  for  the  construc- 
tion of  3  basins,  with  connecting  canals,  but  increasing  dimensions  of  canal  to 
100  feet  by  60  feet  b^  6  feet ;  locks  300  feet  by  60  feet  by  6  feet ;  enlarging  exist- 
ing canal  to  above  dimensions ;  estimated  cost  of  passing  shoals,  93,676,000,  '72, 
500, 501, 514, 518 ;  increased  bv  further  surveys  to  $4,003,000,  '73,  61, 544 ;  '74,  i, 
575;  '77,584. 

By  Capt.  W.  R.  King,  1877,  modifying  previous  project  for  passage  of  Little  Muscle 
and  Elk  River  Shoals,  as  follows :  Improving  Little  Muscle  Shoals,  so  as  to  give 
as  great  a  depth  as  is  obtainable  at  points  above  the  shoals,  by  removal  of  rock, 
bowlders,  etc.,  and  the  construction  of  riprap  and  wing  dams,  all  in  place  of 
hitherto  proposed  dams  and  canal,  and  I'educing  estimated  cost  to  about  one- 
tenth  ;  this  improvement  to  be  supplemented,  if  necessary,  by  use  of  wire-rope 
or  other  methods  of  towage,  '77,  89,583;  also  modifying  previous  project  for 
passage  of  Elk  River  Shoate  by  short  section  of  canal  along  south  side  of  river, 
together  with  rock  excavation,  dredging,  and  use  of  wing  and  riprap  dams, 
whereby  the  previously  estimatecl  cost  of  this  section,  $1,115,000,  can  bo  reduced 
to  $736, 249,  '77,  88, 580, 590. 

By  Major  W.  R.  King,  1879,  for  use  of  locomotive  at  Muscle  Shoals  Canal  for 
moving  vessels  through  locks  and  canal,  '79,  1251. 
Above  Chattanooga. 

Early  projects,  1832-'56,  seem  confined  to  obtaining  a  low-water  depth  of  2  feet 
by  means  of  wing-dams  and  dredging,  and  removal  of  obstructions,  '71,  502; 
'72,  488,  497.    (See  Operations  and  Private  and  Corporate  Work.) 

By  Major  McFarland,  by  Assistant  Capt.  L.  C.  Overman,  1871,  for  improvement 
"of  river  between  Chattanooga  and  Knoxville  to  a  low- water  depth  of  3  feet,, 
with  channel  140  feet  wide,  by  removal  of  rock,  bowlders,  sand,  gravel,,  and' 
snags,  aided  by  wing-dams;  estimated  cost, $175,000 ;  will  necessarily  be  in- 
creased, '71,  502,  507;  '72,  488,  494;  '74,  i,  572,  573;  '77,  579. 
Below  and  above  Chattanooga, 

By  Major  McFarland,  1872  (being  a  part  of  Southern  Route,  of  Transporta- 
tion Routes  to  Seaboard),  for  the  improvement  of  river  from  mouth  to  Short 
Creek,  368  miles,  to  a  depth  of  3  feet  during  extreme  low-water,  and  to  depth  of 
5  feet  at  all  other  stages,  including  passage  of  Muscle  Shoals  according  to  his 
project  previously  described ;  estimated  cost  of  368  miles,  $4,251,000^. '72,  509, 
512,  518,  '75,  ii,  658. 

35  EN 
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Surveys* 

1867.  Ill  progress.  '67,  39.    Completed  December,  1867,  from  Chattanooga  to  montli, 

'68,555,560.  Special^required  at  Muscle  Shoals, '68,555,558.  Made  in  1871-72-^3, 

•  72,  59, 478, 480, 496 ;  '  73, 544.     History  of  previous  surveys  at,  '68, 588 ;  *71, 502. 

1871.  From  Chattanooga  to  Knoxviile,  '71,  502;  '72,  59,  478,  488,  509.  Loss  by  tire 
in  1874  of  large  part  of  maps  and  field  notes,  '74,  i,  576.  Sorveys  and  maps 
repeated,  '75,  i,  75,  789. 

1874-75.  General  examination  of  river  from  Knoxville  to  month,  beine  part  of 
Southern  Route  of  Transportation  rontos  to  Seaboard.  '75,  i,  78,  ii,  656. 

1877.  Examination  firom  Guntersville  to  head  of  Muscle  Snoals,  '77,  5^. 

Maps. 
Of  parts  of  river,  '76,  i,  710,  712 :  '77,  584. 

[L.  Y.  8.] 


TEMNCSSEE  RIVER  (I.ITTI.E),  TENN.— Survey  ov. 

Commerce. 

Justitication  of  proposed  improvement,  '75,  i,  815. 
Statistics,  '75,  i,  815. 
Engineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  78 ;  '76,  i,  87. 
Enqixker  in  Charge. 
Maj.  Walter  McFarland.    Reports,  '75,  i,  813;  '76,  i,  715. 

Aj9818T  A  NT. 

Maurice  Kingsley,  1874-76.    Reports,  '75,  i,  814 ;  '76.  i,  716. 
^^livsftCAl  diArttcterftsdcs. 
General,  '75.  i,  814 ;  '76,  i,  715-717.    Products  of  the  country  adjacent,  '75,  i,  815; 
'76,  i,  717.    List  of  obstructions,  '75,  i,  816;  '76,  i,  716. 
Plan. 
By  Maurice  Kingsley,  for  the  improvement  of  the  river  by  the  constmction  of  wing- 
dams,  by  the  excavation  of  rock  and  gravel,  and  by  the  clearing  off  of  brush, 
snags,  and  trees,  at  an  estimated  oost  of,  originally,  |45,000;  Bobeequently  in- 
creased by  Major  McFarland  to  $55,000,  '75,  i,  814,  817. 

Jharvey. 

1874-'75.  By  Maurice  Kingsley.    Reports,  '75,  i,  814 ;  '76^  i,  716. 


THAMES  RIYER,  €OIV]V.— Improvebcent  of. 
.  Appropriations. 

1821 $150,  '79,  333. 

1829 150.    Act  of  March  2. 

1836. 10,000,  '66,  ii,  29;  '73,  983;  '79,  334. 

1837 20,000,  '66,  ii,  29;  '73,  983;  '79,  334. 

1838 10,000,  '66,  ii,  29;  '73,  983;  '79,  334. 

1866 10, 000, '66,  i,  19 ;  '70,448;  '71,749,750;  '79,334. 

1867 36,  000?,MQ   lAQ.  iwrnn    •an  -gQ.  imq  004 

1867 36,0005   '"»*'»^»    #±,  /4J, /ou,    #9,  ^km. 

1871 15,000,  '71,  743;  '72,  82;  '73,  983;  '79,  334. 

1872 10, 000, '72,  82,  827  ;  '79,334. 

1878 .- 10,000, '78,51,  398;  '79,  :m. 

1879 12,000,  '79,57,335. 

Total  to  1879 $169, 300. 

Statements  of  appropriations,  '77,  211 ;  '78,  396  ;  '79,  335. 
•Commerce. 

Benefits  of  improvement,  '66,  iv,  198 ;  '78,  396.    Commercial  importance  of  river, 

'71,755;  '78,396. 
Statistics,  '66,  iv,  198;  '71,  756:  '77,  211;  '78,  396,  398;  '79,  332. 
^Contracts. 

1867.  E.  A.  Bill,  dredging,  at  45  cents  per  cubic  yard,  '67.  443 ;  '71,  551.— 1871.  E. 
.R.  Seward,  dredgmg,  at  20  cents  per  cubic  yard,  '72,  827 ;  '73,  983;  contract 

extended,  '72,  827. — 1972.  E.  R.  Seward,  dredgiiig,  at  19  cents  per  cubic  yard, 

•72.  828;  '79,  334.-1^8.  Morris  A  Cummings  Dredging  Company,  dredging, 

at  15  cents  per  cubic  yard,  '79,  331. 
Abstracts  of  bids,  '67,  452 ;  '71,  749 ;  '72,  829 ;  '79,  331. 
.Abstract  of  contracts,  '67,  452. 
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THAMES  RITER,  €01VN.--Continaed. 

Defense. 

Forts  Trnmball  and  Griswold  located  near  the  month  of  the  river,  '77,  21d. 
Hocuments.    (Not  published  in  reports.) 

Report  of  General  Delaiield,  dated  Febroary  14, 1868,  *71,  749. 
Engineers. 
Chibf  of  Engineers. 

Beports,  '66,  i,  3,  ii,  41,  iii,  19,  29;  '67,  44  j  '68,  67 ;  '69,  58;  '70,  75;  '71,  84; 
•72.  i» ;  '73,  90 ;  '77,  46 ;  '78,  51 ;  '79,  57. 
Engineers  in  Charob. 
Capt.  D.  C.  Houston,  1866-^0,  '66:  i,  41.    Reports,  '66,  iv,  195, 187;  '67,  448; 

'68,  747,  752 ;  '69,  408. 
Maj.  G.  K.  Warren,  1870-77.    Reports,  '7Q,  448 ;  '71,  748 ;  '72,  827 ;  '73,  981. 
Maj.  J.  W.  Barlow,  1877-'—.    Reports,  '77,  810;  '78^  394;  '79,  331. 

A0BISTANTS. 

Capt.  A.  H.  Holgate,  '70,  74. 
H.  A.  Judson.    Report,  '71,  750. 
H.  A.  Bentley.    Report,  '73,  982. 
Estimates. 
By  Captain  Houston,  for  dredging,  removal  of  old  piers,  and  repairs,  $42,959,  '66, 

iv,  197.    Increased,  '68,  752. 
By  H.  A.  Judson,  assistant,  aggregate  for  dredging,  |33,079.62,  '71,  753,  754. 
By  Major  Barlow,  for  dredging  a  channel  from  Indian  Point  to  Norwich  14  feet 
deep.  175,000 ;  for  channel  11  feet  in  depth,  $39,600,  '78,  395.    For  improvement 
of  Thames  River  near  New  London,  |6,800,  '78,  397;  aggregate,  $81,000,  '78, 
398.    For  increasing  width  and  depth  of  channel,  $164,000,  '79,  57,  332. 
Financial  Statements. 

'66,  iii,  19;  '67,  448;  '68,  67,  748;  '69,  408;  '71.  748;  '72,  82,  830;  '73,  982;  '78, 
51,  398 ;  '79,  57,  335. 

Operations. 

J^arly  operations  mentioned,  '66,  i,  ?,  iv,  196 ;  '71,  751 ;  '73,  983 ;  '79,  333. 

1821.  Obstructions  placed  in  the  river  during  the  war  of  1612  removed,  '79,  333. 

Canal  cut  across  a  bend  in  the  Bhetucket  Kiver,  Causing  great  damage  to  the 

Thames  River  navigation,  '66,  iv,  196 ;  '71,  752. 


Tear. 


1867- '68 
1868- '09 
1869-70 
1870-71 
187J-72 
1872- '73 
1873-74 
1874- '75 
1875-76 
1876- '77 
1877-78 
1878- '79 


Remarks. 


Dredging  channel  to  14  feet  in  depth. 

No  oi>eratkni8 

do 


Ko  operations 

......uO 

do 

do 

do 


Dredging. 


0ub.yd8, 
14,820 
67.201 


45,464 
37,604 


References. 
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'67,  45, 148. 
'68,  67,  747. 
'69,  58,  408. 
'70,448. 
'71,  748. 
'72, 827. 
'73,  987. 


►  '78,894. 
'79,  57,  331. 


Physical  Characfeiistlcs* 

Tides  of  Thames,  '72,  830. 

Plans. 

By  Major  Houston,  to  increase  width  of  channel,  remove  sunken,  trees,  etc.,  '68, 
753. 

By  H.  A.  Judson,  for,  (1)  the  removal  of  the  middle  ground  to  a  depth  of  14  feet ; 
(2)  to  obtain  a  channel  connecting  the  deep-water  channel  west  of  the  middle 
ground  with  that  below  coal  yards :  (3)  to  obtain  channel  from  the  upper  roll- 
ing-mill to  and  beyond  Bushnell's  Heet ;  (4)  to  obtain  channel  over  the  Hay- 
cocksy  '71,  753,  754. 

Private  and  Corporate  Work. 

In  1835-':^  $3,679  was  expended  by  private  enterprise  with  the  privilege  of  collecting 

tolls  on  the  river,  '79,  334. 
Projects. 

By  M%jor  Bache,  1836,  eleven  piers  or  wing-dams  and  an  addition  of  Tee  walls  to 

thi^e  piers  already  built  and  dredging,  '73,  983. 
By  Captain  Houston,  1866,  for  dredgina;  a  channel  to  a  depth  of  14  feet  and  the 

removal  of  a  sunken  pier ;  estimated  cost,  $42,959 ;  increased  to  |65,0U0,  '66,  iv, 

197 ;  '68,  752 ;  '73,  983. 
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ProJects^ContinTied. 
By  Major  Barlow,  to  exoavate  a  channel  from  Indian  Point  to  NoTwioh  100  feet 
wide  and  11  feet  deep,  '76,  395.    For  channel  14  feet  deep,  *n,  395.    For  the 
removal  of  shoals  near  New  London,  *78,  398. 
Surveys. 
1829.  |150  appropriated  for  survey,  '79.  333. 

18(]6.  Of  Thames  River  for  three  miles  below  Norwich,  Conn.,  '66,  It,  197. 
1868.  By  J.  A.  Judson,  under  direction  of  M^jor  Houston,  '79,  3d4. 
1870.  Of  Thames  River,  hy  Assistant  J.  A.  Judson.    Report,  '^  750. 
1872.  By  H.  A.  Bentley,  from  Norwich  to  Cooper's  Poin^  '79,  334. 
Maps. 
Of  Thames  River,  Conn.,  '66|  i. 
Of  the  river  from  Norwich  to  Indian  Point,  '79,  332. 

CELA.C.] 


THUNDER  BAT,  ]iri€H.-<See  Alpena  Hasbob.) 


THinirD£RBO£iT  BIYER,  GA.— (See  St.  Auoustznb  Cbbek.) 


TICKFAW  RIVER,  I.A.— Survey  ordered  by  act  of  March  3,  1879,  '79, 112. 


TOI^EDO  HARBOR  (maamee  Bay),  OHIO^IicPROvsMKifr  of. 

Appropriations. 

1H66 $20,000, '66,  iii,  6, 33,  iv,  37, 38. 

18G7 20,000,  '67,  144. 

1869  (aUotment) 29, 700,  '69,  23. 

1870 50, 000, '70,  47. 

1871 60, 000, '71.  190. 

1872 15,000,  '72.225. 

1873 100, 000, '73,  42. 

1874 75,000,  '74.  i,  216. 

1875 75,000,  '75.  i,  295. 

1876 60,000, '76,  ii,  553. 

1878 50,000,  '78,128,1250. 

1879 20,000,  '79.  170,1680. 

Total  to  1879 $564,700,  '79,  1679. 

Commerce. 

'66,  iii,  33;  '67,  252-254;  '69.  119;  '79.  1679. 

Statistics,  '66,  iii, 75;   '67,231;   '68,147,152;   '69,119,129:   '70;  172;   '71.191; 
•72,2:55;  '73,312,320-324;   '74,  i,  216;   '75,1,295;   '76,ii,552:   '77,950-855; 
'78,  1243, 1247, 1250;  '79,  1680. 
Contracts. 

1866.  Thomas  Dunbar,  dredging,  at  40  cents  per  cubic  yard,  '66,  iv,  39, 74 ;  '67, 144, 
232,233.-1869.  Patrick  Smith,  dredging,  at  35  cents  per  cubic  vard,  '69, 117; 
'70, 171,172;  '71.  190.— 1871.  Andrew  Spanlding,  dredeing,  at  21  cents  per 
cubic  yard,  '71.  190;  '72,  224.  Charles  Fitzsimons,  dredging,  at  30  cents  per 
cubic  yard, '71.  190;  '72,225.-1872.  William»Richardson,  dredging,  at  89  cents 
per  cubic  yard,  '73, 312, 313. — 1873.  William  Richardson,  4  dredges,  tngs,  etc.,  '73, 
313 ;  '74,  i,  116.— 1874.  William  Richardson,  4  dredges,  tugs,  etc.,  '75,  i,  295;  '76,  ii. 
553.-1875.  William  Richardson,  6  dredges,  tugs,  etc.,  '75,  i,  295;  '76*  ii,  553.- 
1877.  William  Richardson,  dredging,  at  12^  cents  per  cubic  yard,  '77.  ^3-955. 
O.  J.  Jennings,  dredging,  at  14  cents  per  cubic  yard,  '77, 953^-955. — 1^8.  £.  H. 
French,  drec&ing,  at  9t  cents  per  cubic  yard,  '79,  1^0. — 1879.  E.  H.  French, 
dredging,  at  9f  cents  per  cubic  yard,  '79,  1680. 

Abstracts  of  contracts,  '66,  iv,39;  '70,  172;  '71,  191;  '73.  312,313:  '77,  954;  '78, 
1070;  '79.  1680. 

Defense. 

Military  importance  of  harbor,  '67,  144 ;  '68»  146. 
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Chuef  of  Enoinbsrs. 

Reports, '66,  ii,  41,  iii,  4, 6, 33,  iv,  38 ;  '67,28,252;  '68,38;  '69,23,36,116,124;  '70^ 
47;  '71.45;  '72,42;  '73,42,313,314;  '74,  i,48;  '75,  i,54;  '76,1,106;  '77,113; 
'78,  127 ;  '79,  170. 
Boards  of  Enginbbbs. 

Convened  1869;  approYed  plan  for  ship-canal  only  as  regards  depth,  13  feet ;  recom- 
mended continuation  oi  improvement  of  main  or  western  channel  with  United 
States  dredges  operated  by  hired  labor;  estimated  cost,  $124,212, or  $162,800, 
'69,  124.m 

(Colonels  Macomb  and  Simpson,  Lieutenant-Colonel  Woodruff,  and  Majors 
Wheeler  and  McFarland.) 

Convened  December,  1872 ;  recommended  improvement  of  the  eidsting  channel  by 
dredging  to  a  depth  of  15  feet,  at  an  estimated  cost  of  $450,000,  '73,  314-324. 

(Minors  Poe,  Houston,  Merrill,  and  Wilson,  and  Captain  Gillespie.) 
Bnqineers  in  Charge. 

Lieut.  Col.  T.  J.  Cram,  1864-^69.  Reports, '66,  ii,  41,  iv,  37-39, 73-75;  '67,144, 
230^233, 253 ;  '68,  146, 151, 152 ;  '69,  112, 119. 

Miy.  W.  McFarland,  1869-71.    Reports,  '69,  116,128;  '70,  171. 

Capt.  G.  L.  GiUespie,  1871-74.    Reports,  '73,  311;  '74,  i,  216. 

Lieut.  Col.  C.  E.  Blunt,  1874-76.    Reports,  '74,  i,215;  '75,  i,294;  '76,  ii,  552. 

Mjy.  N.  Miohler,  1876-^—,  '77,  112.    Reports,  '77,  948;  '78,  1241;  '79,  1670. 

Maj.  John  M.  Wilson,  1878.    Report,  '79,  1675. 

tk  Qflf  fl*P  A  TffT 

Capt.  G.'j.  Lydecker,  '68»  151;  '69,  112,122. 
£stliiiates« 

JBy  Colonel  Cram,  1866.  entire  and  permanent  completion  of  channel  200  feet  wide, 

12  feet  deep,  $20,000,  in  addition  to  $20,000  appropriated  in  1866,  '66,  iii,  63, 

iv,73. 
By  Colonel  Cram,  1867,  for  channel  200  feet  to  300  feet  wide  and  15  feet  deep, 

$470,000,  '67,  28;  $469,664,  '67,  144,230-254;  '68,  146,151.    In  1869,  for  ship- 
canal  13  feet  deep,  $8^526,  '69,  118, 123. 
By  Board  of  Engineers,  1869,  for  improvement  of  western  channel  to  13  feet  in  depth 

by  government  dredges  and  hired  labor,  $124,212 ;  by  contract,  $152,800,  '69, 

116, 118, 127. 
By  Major  McFarland,  1869,  to  complete  project  of  the  board.  $150,000,  '69,  129. 

In  1870,  additional  for  completion  of  project,  $70,000,  and  tor  a  beacon,  $5,000, 

•70,  171. 
By  Captain  Gillespie,  1871,  for  completion  of  work,  $20,000,  '71, 190.  ' 
By  Board  of  Engineers,  1872,  for  3  plans  submitted,  $1,853,500,  $3,074,500,  and 

$450,000 ;  the  latter  recommended  for  adoption,  '73,  314-319. 
By  Lieutenant-Colonel  Blunt,  1875,  for  completion  of  project,  $200,000,  '75,  i,  294 ; 

$140,000,  '76,  ii,  552. 
By  Major  Wilson,  1879,  to  complete  existing  project,  $30,000 ;  to  obtain  a  16-foot 

channel,  $100,000,  '79,  1680. 
Financial  Statements. 

•66,  iii,  6, 33;  '67.  28,144;  '68,  146;  '69,  117;  '70,  171;  '71,  190;  '72,  225;  '73,  42; 

'74.  i,216;  '75,  i,295;  '76,  ii,^;  '77,  955;  '78,  128,1250;  '79,  170,1680. 
Operations. 
1866-'b7.  16,236  cubic  yards  dredged,  '67,  28, 144. 
1867-'68.  46,833  cubic  yards  dredged,  '68»  38, 146. 
1868-^69.  19,100  cubic  yards  dredged,  '69,  36. 
1869-70.  55,000  cubic  yards  dredged,  '70,  47. 
1870-71.  54,573  cubic  yards  dredged,  '71,  45. 
1871-72.  332.791  cubic  yards  dredged  from  southwest  channel,  making  it  120  feet 

wide  and  14  feet  deep,  '72,  42. 
1872-73.  43,000  cubic  yards  dredged  from  southwest  channel,  '73,  311. 
1873-74.  Dredging  on  channel  from  Toledo  to  the  lake  100  feet  wide  by  15  feet  deep, 

'74,  i,  48, 216. 
1874-75.  364,428  cubic  yards  dredged,  '75,  i,  54, 294. 
1875-76.  243,215  cubic  yards  dredged,  '76,  i,  106,  U,  552. 
1876-77.  44,541  cubic  yards  dredged,  '77,  953. 
1877-78.  Dredging  by  contract,  '78,  127, 1247. 
1878-79.  Dredging  by  contract,  '79,  170, 1670, 1678. 
History  of  operations  from  1866  to  1879,  '75,  i,294;  '76,  ii,552;  '77,  948;  '78, 1241; 

'79,  1678. 

Pliysical  Characteristics. 

'69,  122,12&-127;  '73,  315-318. 
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Plans. 

By  Colonel  Cram;  1869,  for  ahip-canal  with  pien  and  revetment ;  estimated  cost 

1885,526,  '69, 119, 123. 
By  Major  MoFarland,  1870.  for  a  beacon ;  estimated  cost,  |5,000,  '70, 17L 
By  Board  of  Engineers,  1872,  for  a  straight  cut  through  North  Cape  Point ;  estimated 

cost,  (1,853,500 ;  and  for  extension  of  the  river  throngh  the  bay  and  North  Cape 

to  Lake  Erie  with  revetted  banks :  estimated  cost,  (3,074,500 ;  not  recommended, 

•73,  314-318. 
Projects. 
By  Colonel  Cram,  1866,  for  dredging  existing  channel  in  Manmee  Bay  for  one  mile 

to  200  feet  wide  and  12  feet  deep ;  estimated  coHt,  $40,000,  '66^  iii,  6, 33,  iv,  38. 
By  Board  of  Engineers,  1869,  for  dredging  to  depth  of  13  feet ;    estimated  cost, 

$124,212,  '69,  118, 125, 127. 
By  Board  of  Engineers,  1872,  for  dredging  to  width  of  260  feet  and  15  fieet  in  depth 

at  lowest  stage  of  water ;  estimated  cost,  $450,000,  '73,  313-324 ;  '77,  953. 
By  Major  Wilson,  1879,  for  a  16-foot  channel ;  estimated  cost,  $100,000,  '79, 1679. 
Surveys. 
1863-^64.  By  Lieutenant-Colonel  Cram,  for  military  defense,  '67,  144. 

1868.  Under  direction  of  Colonel  Cram,  by  Capt.  G.  J.  Lydecker,  '69,  112, 122. 

1869.  By  Major  McFarland,  '69, 117. 

[C.  C] 


TOMBIGBEE  AND  BI.ACK  WABBIOB  BIYBBS,  AI«A.  AND 

MltSS.— Improybment  of. 

[Including  survey  for  water  oommonioation  with  the  Tennessee  by  way  of  Big  Bear 

Creek.] 

A  ppropriattons. 

For  Tomhigbee  Biver, 

1870  (for  survey) $4, 800, '71.  573. 

1872..  10,000,  '73,  67. 

1878 12, 000, '78»  81,  594. 

1879 10,000,  '79,  106. 

For  Tombigbee  and  BUulk  Warrior  Eiv€r8, 

1875 25,000,  '76,  1,73. 

1876 15,000,  '76,  i,  74. 

1878 28,000, '78,81,  593. 

1879 20,000,  '79,  104, 

Total  to  1879 $120,000. 

Act  of  Con^rress^  March  3,  1W3,  transferring  appropriation  of  1872  to  Tombigbee 
River,  Mississippi. 
Commerce. 
Jastitication  of  improvement,  '73,  552;  •75.  ii,  16,  24,  27:  '79,  832. 
Statistics,  '73,  550;  '75,  ii,  24,  25,  26;  '76^  i,  497;  '77,  i,  417;  '78,  593;  '79,  832, 
834. 
Engineers. 
Chief  of  Enginbbrs. 
Reports,  '70,  31 ;  '71.  69;  '73,  62,  67;  '74,  i,  70;  '75,  i,  76,  77;  '76^  i,  73;  '77.  i, 
72;  '78,  81:  '79,  104,  105,  106. 
Engineers  in  Chasgr. 
Maj.  C.  B.  Reese,  1870,  '71,  68,  .572. 
Capt.  A.  N.  Damrell,  1870-71, 68, 572. 
Col.  J.  H.  Simpson ,  1870-72.    Report,  '71.  572, 573. 
Maj.  W.  McFarland,  1872.    Report,  '73,  548. 
Lieut.  Col.  W.  F.  Raynolds,  1873,  '73.  66. 
Capt.  A.  N.  Damrell,  1873.    Report,  '73,  697. 
Maj.  W.  McFarland,  1873-75.    Reports,  '74.  i,  579 ;  '75,  i,  791, 803. 
Capt.  A.  N.  Damrell,  1875-'-..    Reports,  '75,  U,  16 ;  '76,  i,  496 ;  '77,  416 ;  '78»  5a. 
594  ;  '79.  830,  833. 
Assistants. 
Henry  C.  Fillebrown.    Report,  '71,  574, 575. 
T.  PearsaU,  '71, 572. 
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VOMBIGBEE  AN D^BIiACK  ITABRIOR  RITSSBS— Contmned. 

Engrinccrs— Continaed. 
Assistants— Continned. 
P.  Robinson.    Reports,  '73,  548 ;  '74,  i,  580 ;  '75,  i,  806. 
Horace  Hoarding.    Report,  '75,  ii,  17. 
Esttmates. 

By  P.  Robinson,  1873,  for  the  removal  of  obstmctions  from  Aberdeen  to  Colnmbns, 
channel  60  feet  wide  and  2^  feet  deep,  $92,500,  '73,  549.     For  slack-water 
navigation,  $300,000,  '73,  550.    For  slack- water  navigation  between  the  Tom- 
bigbee  and  Tennessee  Rivers,  $1,705,312,  '75,  i,  805,  808. 
By  H.  Hoarding,  1875,  for  improvement  of  the  Lower  Black  Warrior,  $36,450, 
$151,103,  '75,  ii,  17,  20,  23.    For  improvement  of  the  Upper  Black  Warrior 
River^  $431,000,  '75.  ii,  24. 
By  Captain  Damrell,  1876,  for  improvement  of  the  Tombigbee  and  Black  Warrior 
Rivers,  $172,603,  '76,  i,  497.    1879.  Foregoing  estimate  increased  to,  $250,000, 
'79,  832. 
Financial  Statements. 

'71,  573;  '73,  67,  697;  '74,  i,  70,  581 ;  '75,  i,  77;  '76,  i,  74;  '77.  72;  '78,  594;  '79, 
104,  105,  832,  834. 

0|»eration8« 

1870-71.  Examination  and  survey,  '71,  572. 

1872-73.  Removal  of  250  snags  firom  Tombigbee  River,  between  month  and 
Demopolis,  '73,  67,  697. 

1873-74.  Removal  of  obstmctions  from  Tombigbee  River,  between  Aberdeen  and 
Cotton  Gin  Port.  '74,  i,  70,  580. 

1874-75.  Removal  of  obstmctions  continued  to  Barries  Ferry,  '75,  i,  76,  791. 

1675-76.  On  Tombigbee  continued :  417  snags  removed,  361  cubic  yards  of  rock  ex- 
cavated, 4,708  cubic  yards  of  material  €&edged,  and  4,533  linear  feet  of  jetties 
and  1,298  linear  feet  of  dams  built;  also  791  feet  of  shore  protection  con- 
stmcted ;  21  bars  improved,  '76,  i,  73,  497.  ' 

1876-77.  On  Tombigbee  continued:  798  snags  removed,  400  cubic  yards  of  material 
dredged,  and  5,076  linear  feet  of  Jetties  constructed ;  also  1  wreck  removed ; 
12  bars  improved,  '77,  72,  417. 

1877-78.  Warrior  River  cleared  of  obstructions  to  Log  Shoals;  channel  now  2^  feet 
deep  from  mouth  to  Eastport,  '78,  81,  593. 

187&-79.  On  Warrior  River:  713  snags  removed,  2,190  linear  feet  of  jetties  built, 
and  7  bars  improved.  On  the  Tombigbee  River :  911  snags  removed  and  3.3C6 
linear  feet  of  jetties  built.  The  river  above  Columbus,  from  Aberdeen  to  Wa- 
verly,  63  miles,  a  high- water  navigation  has  been  obtained,  '79,  105,  831,  833. 
History  of  operations,  '74,  i,  579 ;  '79,  830,  833. 
Physical  €1iaracteristic9. 

Description  of,  '71,  573,  575;  '73,  551.    Obstructions  to  navigation,  '71,  576.    De- 
scription of  the  Black  Warrior  River,  '75,  ii,  16,  17,  18-23.    Tables  of  dis- 
tances, '73,  551.    Table  of  water-levels  and  distances  on  Tombigbee  River,  '75, 
i,  804,  807.    Lowest  summit  level,  '75,  i,  806. 
Plans. 

T.  Pearsall,  1871,  considers  that  fiom  Columbus,  Miss.,  to  Demopolis  (the  conflu- 
ence of  the  Tombigbee  with  the  Mobile  River),  no  permanent  improvement  to 
navigation  could  to  made,  '71,  572. 

H.  C.  Fillebrown,  1871,  considers  that  the  river  can  be  temporarily  improved  by  the 
removal  of  snags  and  sawyers ;  estimated  cost,  $21,500.  '71,  573,  576,  577. 

By  Colonel  Bimpson,  1871,  for  the  removal  of  the  railroad  oridge  at  Jones  Bluffs  to 
a  point  300  yaras  farther  down  the  river,  '71,  573. 

P.  Robinson's,  1873,  plans  for  permanent  improvements  fh>m  Fnlton  to  Columbus, 
Miss.,  by  slack-water  navigation  or  excavating  channel,  considered  impracti- 
cable, '73,  549,  550. 

For  slack-water  navigation,  1875,  between  the  Tombigbee  and  the  Tennessee 
Rivers:  estimated  cost,  $1,705,312,  '75,  i,  803,  807 ;  considered  impracticable  by 
P.  Robinson,  '75,  i,  805,  809. 

By  H.  Hoarding,  for  slackwater  navigation  on  the  Upper  Warrior  River  by  locks 
and  dams  and  by  canal ;  estimated  cost,  (431,000.  '75,  ii,  23,  24.  For  the  im- 
provement of  the  Lower  Black  Warrior  from  Demopolis  to  Tuscaloosa,  to  pro- 
cure a  channel  80  feet  wide  and  4  feet  deep,  by  the  removfd  of  obstructions,  and 
construction  of  jetties ;  estimated  cost,  $151,103 ;  or  for  a  channel  50  feet  wide 
and  3  feet  deep ;  estimated  cost,  $36,450,  '75,  ii,  22,  23. 
Private  and  Corporate  l¥orl£. 

State  of  Alabama  contracted  with  Mr.  McCarty  for  the  removal  of  obstructions  from 
the  Tombigbee  River  for  $20,000,  '71,  575. 


i 
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TOMBIOB£E  AND  BUkCK  IT AHRIOR  RITERfik-ConliiuMd. 

Projects. 

By  p.  Robinson,  1873|  reported  impracticability  of  permanent  improYements  above 
Columbas;  proposes  temporary  improvement  oy  the  removal  of  snags,  logs, 
eto.;  estimated  cost,  |:)5,000;  approved  by  M^jor  MoFarland,  '73,  548. 

By  Col.  J.  H.  Simpson,  for  removal  of  obstructions,  snags,  sawyers,  ete.,  ^m  tbe 
month  to  Columbus ;  approved  by  Chief  of  Engineers,  '73,  697. 

Captain  Damrell,  1875,  recommends  H.  Hearding's  plan  for  the  improvement  of  the 
Lower  Black  Warrior  and  the  Tombigbee,  by  the  removal  of  obstructions  and 
the  construction  of  Jetties  and  parallels,  and  by  protection  of  the  shore ;  esti- 
mated cost,  for  channel  80  feet  wide  and  4  feet  deep,  on  Black  Warrior  Biver, 
$151,103 ;  for  Tombigbee  River,  $21,500  (see  Plans),  '75,  ii,  17;  '76,  i,  496;  ap- 
proved by  the  Chief  of  Engineers,  '75,  u,  17 ;  '76^  i,  496. 

Original  project  amended,  1879,  so  as  to  provide  a  3-foot  channel  at  mean  low-water 
on  the  Tombigbee  River,  between  Demopolis  and  Columbus;  estimated  cost, 
$260,000, '79,^. 
Surreys. 

1870.  By  H.  C.  Fillebrown,  of  Tombigbee  River  from  month  to  head  of  navigation, 
'71,  573,  574.    Examination  by  T.  Pearsall,  '71,  31,  572. 

1672.  Of  Tombigbee,  by  P.  Robinson,  between  Fulton  and  Columbus,  '73,  62,  548. 

1874.  By  H.  Hoarding,  of  Black  Warrior  River^  '75,  ii,  16, 17. 

1875.  By  P.  Robinson,  for  a  water  communication  from  the  Tombigbee  River  to  the 
Tennessee  River,  bv  way  of  Big  Bear  Creek,  '75,  i,  77.  803,  806. 

1879.  Of  Warrior  River  £rom  Tuscaloosa  to  Forks  of  the  Sipsey  River,  '79, 106. 

[L.M.M.] 


TOIVC'S  BATOV,  L.A.— (See  Rkd  RiTEfi.) 


TOTVSKET  BITER,  VA«— Ezaminazion  or. 

Commerce* 

Valuable  timber  lands  tributary  to  river,  '75,  ii^  160. 
Statistics,  '75,  ii,  160, 
En§rineer8* 
Chief  of  Enqinbbbs. 

Report,  '75,  i,  95. 
Engineer  in  Charge. 

S.  T.  Abort,  U.  S.  C.  £.    Report,  '75,  ii,  159. 
Assistant. 
J.  B.  Duncklee,  '75,  ii,  160. 
Physical  Cbaracteristics. 

Described,  '75,  ii,  159.    Obstructions,  '75,  ii,  159. 
Plan. 
By  S.  T.  Abert,  1875,  for  a  channel  60  feet  wide  and  8  feet  deep,  throogh  Bookei's 
Bar,  with  a  dike  2,400  feet  long;  estimated  cost,  |14;960,  '75,  ii,  WS: 
Survey. 
1874.  Examination  by  J.  B.  Dunoklee,  '75,  iiy  95. 


T01¥]y  CBEEKt  near  Charleston,  S.  €•— Removal  of  OBsiRucnoNs. 
Appropriation. 

1871,  |7,500,  '71,  70. 

Expenditures. 

On  removing  obstructions,  $4,654.26,  '71,  70. 
Operations. 

1870-71.  Wrecks  removed  to  9  feet  water,  '71,  70. 
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TRANSPORTATION  ROUTES  TO  THE  SEABOARD. 

NOBTHESN  BOUTE,   Fuurr  SuBDiviBioir ...  See  Fox  and  Wiaoonain  Riven. 

Sbcokd  Subdivisiox.  .See  Hennepin  to  Watertown,  etc.,— also  the  article  en- 
titled Tnuiaportation  Boatea,  Korthem  Boute,  Second 
Sabdivislon. 

Third  Subdiyision  .  .See  Transportation  Boatea,  Korthem  Bou1«,  Tlilrd  Sab- 
division. 
CENTRAL  BOUTE,      FlBST  Subdivision  ...See  Ohio  Biver,  except  the  Mis,— Ohio  Biver  fEdla,— 

fiJso  Transportation  Boatea,  Central  Boate,  First  Sab- 
division. 

SsooiTD  SuBDivisiOH. .See  Eanavha  Biver  (Great). 

TmBD  Subdivision... See  Kanawha  Biver  (Great),— James  Biver,— Chesa- 

neake  and  Ohio  CanaL — ^Monongahela  Biver, — Yoagh* 

logheny  Biver. 

SOIJTHEBN  BOUTE,    Fibst  Subdivibion  ...See   Tennessee  Biver,— also  Transportation  Boates, 

Soathem  Boate. 

Sboqhd  Subdivibion.. See  Hlssi&sippi  Biver  to  the  Atlantic,  also  Transporta- 
tion Boates,  Soathem  Boate, — Tennessee  and  Coosa 
Blyers  Canal. 
MISSISSIPPI  BOUTE,  Fnur  Subdivision.  .  .See  Miasissippi  Biver  at  its  month. 

Sboond  Subdivision  . .  See  Mississippi  Biver  Beservoirs. 

Third  Subdivibion.  .  .See  the  three  articles  entitled  Transportation  Boates  to 

the  Seaboard.  Third  Sabdivision;  idso  those  onder 
Mississippi  Biver,  above  the  Falls  of  Saint  Anthony,— 
Mississippi  Biver,  preservation  of  the  Falls  of  Saint 
Anthony, — Mississippi  Biver,  ^Meeker's  Island  Look 
and  Bam, — Mississmpi  Biver,  between  the  FaUs  of 
Saint  Anuiony  and  (jluro,— Mississippi  Biver  between 
Cairo  and  the  month. 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Northern 
Route,  Second  Snbdivlsiont  Hennepin  Canal.— Survey  of. 

(See  also  Hexmepin  to  Watertown,  survey  for  ship-canal.) 

"Engineem. 

Chief  of  Engineers. 

Report,  '75,  i,  37. 
Engineer  in  Charge. 

Col.  J.  N.  Maoomb.    Report,  '75,  ii,  524. 
Assistant. 
F.  C.  Doran,  »75,  U,  B24.    Report,  '75,  ii,  526. 
Estinftate. 
By  F.  C.  Doran,  1875,  for  roate  from  a  point  near  Rock  Island,  on  the  Mississippi,  to 
Chicago,  on  Lake  Michigan,  |19,780,5B4,  '75, 11,  525.    Amended  by  Colonel  Ma- 
comb to  $20,421,819,  '75,  ii,  525. 
Physical  Characteristics*    Described,  '75,  ii,  525,  527,  530. 
Plans. 
By  Colonel  Macomb,  for:  (1)  enlarging  and  deepening  the  Illinois  and  Michigan 
Canal  from  Chicago  to  Jollet  to  160  feet  wide  and  8  feet  deep,  length  32.65  miles ; 
estimated  cost,  $11,532,932.40,  '75,  ii,  527.     ^2)  for  slack- water  navigation  from 
Joliet  to  La  Balle,  by  locks  and  dams,  including  canal  around  the  rapids  at  Mar- 
seiUes,  length  66.63  miles ;  estimated  cost,  $4,347,879.80,  '75,  ii,  530.    (3)  for 
independent  canal  from  Hennepin,  on  the  Illinois,  to  Watertown,  on  the  Missis- 
sippi; estimated  cost,  (3,899,722.64,  '71,  306;  '75,  ii.  530;  additional  for  looks, 
$641,284,  '75,  ii,  525.    Total  cost,  $20,421,819,  '75,  ii,  525. 

SnrreTs. 

1874.  Survey  ordered  and  in  progress,  '75,  1,  37. 

1875.  Completed  to  Hennepin  Canal  route  and  extension  to  Chicago  by  F.  C.  Doran, 
•75,  ii,  524,  526. 

Map  of  route,  8.  Doo,307,43d  Cong.,  1st  Sess. 


TRAIVSPORTATIOIV  ROUTES  TO  THE  SEABOARD,  Northern 
Route,  Third  Subdivision^  ttowa  the  lakes  to  JNevr  Tori£ 
€lty. — Survey  of. 

Appropriation.    1874  (allotment  for  survey),  |60,000,  '75,  ii,  535. 
Commerce. 

National  character  of  the  work,  it«  object  and  benefits  to  commerce,  '75,  ii,  535, 538. 
Cost  of  transportation  on  Erie  Canal  reduced  by  enlargement  of  locks,  '75,  ii,  555. 
Statistics  of  commerce  of  Erie  Canal,  '75,  ii,  537,  538. 
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TBANSPOBTATION  ROUTES,  NorOieni  Boste-OoiLtmiud. 

Engineers. 

Chief  of  Enqinebbs. 

Report,  '75,  i,  37. 
ExGiNEEK  IK  Charge. 

Maj.  J.  M.  Wilson.    Beport,  '75,  ii,  534. 
Assistants.  ' 

O.  Blanc.    Report,  '75,  ii,  549. 

M.  King,  '75,  li,  537,  565. 

J.  S.  Lawrence.     Report,  '75, 11,  561. 

C.  A.  Fuller.    Report,  '75,  ii,  586. 

Estimates* 

By  Major  Wilson,  1875,  for  improvement  of  the  Erie  Canal,  $8,173,596,  '75,  ii,  539, 
552 ;  withcmt  deepening,  |6,676,'231^  '75,  ii,  539 ;  sunmiary,  '75,  it,  548, 561.  For 
improvement  of  Oneida  Lake  Ship-canal,  $25,213,857,  '75,  ii,  542.  Sommary, 
'75,  ii,  585.  For  improvement  of  LaxeChamplain  Ship-oanal  to  Troy,  $11,158,916, 
'75,  ii,  546.  For  a  canal  from  the  Hudson  River  aoove  Troy  to  deep  water  at 
Albany,  $2,962,  976,  '75,  ii,  546,  605. 

By  W.  Shanley,  for  the  proposed  Caoghnawaga  Canal,  $5,500,000,  and  improvement 
of  RicheUeu^iver,  $35,000,  '75,  ii,  543,  588. 

Plans. 

By  O.  Blanc,  1875,  for  enlargement  of  one  tier  of  locks  on  Erie  Canal,  except  at 
Lockport  and  Lockville,  to  225  feet  wide,  26  feet  deep,  with  7  feet  lift.  Recom- 
mended by  M %|or  Wilson,  including  changes  in  bridges,  aqneduc^s,  etc.,  incident 
thereto,  and  deepening  oi  canal  so  that  thei-e  will  bS  nowhere,  except  upon  me- 
chanical structures,  a  less  depth  than  8  feet,  '75,  ii,  537,  5^,  549, 550,551. 

By  M%jor  Wilson,  1875,  for  enlargement  of  the  Oneida  Canal  by  ooustmction  of  a  ahip- 
oanal  from  Oswego  to  Oneida  Lake,  the  *'erosa-cut  line"  being  recommended, 
'75,  ii,  540,  541,  561, 567--586.  For  enlargement  of  the  Champlam  Canal,  mclnd- 
ing  ship-canal  firom  Canghnawaga,  on  the  St.  Lawrence,  to  St.  John's,  on  the 
Richelieu  River;  the  Richelieu  Kiver  and  Lake  Chainplain  to  WhitohalL  N.T.; 
a  ship-canal  from  Whitehall  to  Fort  Edward,  on  the  Hudson  River;  and  sbick- 
wator  navigation  from  Fort  Edward  to  Troy,  '75,  ii,  586. 

Memoranda. 
History  of  the  Erie  Canal,  '75,  ii,  536,549,550,551. 
Description  of  canal,  '75,  ii,  536,549,550,551. 


Enlargement  of  iocks,  '75,  ii^  537,  549. 
Steam  power  on  canal,  '75,  it,  552. 


Removal  of  bench- walls,  '75,  ii,  549,550. 

Connection  with  Niagara  River  route,  '75,  il,  551. 

Water  supply,  '75,  ii,  537, 538, 547, 552, 553, 554. 

History  and  description  of  the  Oneida  Lake  Ship-canal,  '75,  11,539,561,562. 

Present  route  (207.9  miles),  '75,  ii,  539, 540. 

Welland  Canal,  '75,  ii,  540,  542. 

Water  supply,  '75,  u,  541,547,562,563,564,565. 

History  and  description  of  the  Champlain  Canal,  '75,  ii,  542, 543. 

Route,  '75,  ii.  542, 543, 544, 586. 

St.  Lawrence  River  and  Canal,  '75,  ii,  542. 

Water  supply,  '75,  ii,  545, 547, 588, 591, 592. 

Canal  from  the  Hudson  above  Troy  to  deep  water  at  Albany,  '75,  ii,  546. 

Water  supply,  '75,  ii,  546, 547. 

Proposed  canal  from  the  Hudson  above  Troy  to  deep  water  at  Albany,  '75,  ii,546. 

SnrveTs. 

1866.  By  Mr.  GoodseU,  of  the  Hudson  River  from  Troy  to  Fort  Edward,  '75,  ii,  592, 583. 

1874-75.  By  Messrs.  Blanc,  Lawrence,  and  Fuller.  Examination  of  water  eomnia- 
nication  from  the  lakes  to  New  York  City,  including  the  Erie  Canal  from  Buffalo 
to  Albany,  and  the  Champlain  Canal  from  Lake  Champlain  to  deep  water  in  the 
Hudson  River  (with  such  connections  as  may  be  effected  between  Lake  Cbam- 
plain  and  the  St.  Lawrence,  with  the  co-operation  of  the  British  proyinces), 
'75,  ii,  535,  547,  549,  586. 

Maps. 
Of  routes,  S.  Doc.  307,  part  iii,  43d  Cong.,  1st  Sess.    Profile  of  Erie  Canal,  '75,  ii, 
554.    Profile  of  Oneida  Canal  from  Oswego  to  Albany,  '75,  ii,  566.    Diagram  of 
locks  and  dams  of  Hudson  River  division,  '75,  ii,  594. 

[L.  M.  M.] 
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TBANSPOBTATIOM  ROUTES  TO  THE  SEABOABD,  Central 
Route,  First  Subdivision,  tiie  Oliio  River,  Cairo  to  Pitts- 
burgli.— Survey  of. 

Commerce. 

Reqnirements,  *75,  ii,  629. 
Documents*    ( Not  printed  in  reporta. ) 

Report  of  W.  Mlinor  Roberts  in  1870,  H.  Doc.  70,  4l8t  Cong.,  3d  Seas. ;  '79,  ii,  60». 
Eng^ineers. 
Chief  of  Engineers. 

Report,  '75,  i,  37. 
Board  of  Enqineers. 
Of  1872  recommended  that  Mi^or  Merrill  prepare  the  practical  details  for  con- 
struction of  the  Branot  movable  gates  for  chutes  and  locks.    Report,  '74, 1, 
4I&-481. 
(MiO<)ra  Weitzel  and  Merrill.) 
Engineer  in  Charge. 
Maj.  WilUam  E.  MerrUi,  1874-75.    Report,  '75, 11,  60B-631. 

AfiSISTANTS. 

Lieut.  F.  A.  Mahan,  '75,  ii,  631. 
W.  Weston,  '75,  ii,  631. 
Estimates. 
By  Maj.  William  E.  Merrill,  1875,  for  improvement  of  Ohio  River  by— 

12  locks  on  rock $2,153,320 

56  locks  on  gravel 15,969,408 

8  navigable  passes  on  rock 532,480 

60  navigable  passes  on  gravel 5,445,840 

6  low  weirs  on  rock 332,544 

62  low  weirs  on  gravel 5,259,584 

3  hi^h  weirs  on  rock 234,486 

65  high  weirs  on  gravel , 6,492,923 

23  piers  on  rock 116,127 

113  piers  on  gravel 604,663 

68  abutments  on  gravel 705,500 

10,840  linear  feet  dam  across  island  chutes 847,796 

Total $38,696,671 

About  $40,000,000,  or  $41,365  per  mile,  '75,  ii,  629. 
Pliysical  Ciiaracteristics. 

Of  slope,  '75,  ii,  609;  of  discharge,  '75,  u,  615;  freshets,  '75,  ii,  612,  613;  proposed 
location  of  dams,  '75,  ii,  627,  628. 
Plans. 
By  Senate  committee,  for  thorough  improvement  to  give  6  feet  or  7  feet  navigation 

at  low-water,  '75,  ii,  608. 
By  W.  Milnor  Roberts,  for  slack-water  navigation,  with  freshet  chutes  to  be  opened 
and  closed  with  Bruno t's  hydraulic  gates,  '75,  ii,  608.    Approved  by  Board  of 
Engineers  of  1872,  '75.  ii,  608. 
By  Major  Merrill,  for  the  French  (Chanoine)  system  of  movable  dams,  instead  of  the 
Bruno t  system ;  for  navigable  passes  of  a  width  of  400  feet ;  approximate  loca- 
tion of  proposed  dams ;  estimated  cost,  $40,000,000,  '75,  ii,  608, 614, 627, 628, 629. 
Surveys. 
1874-75.  Under  direction  of  Major  Merrill.    Report,  '75,  ii,  608,  631. 
Map. 
Sketch  showing  proposed  arrangement  of  lock  and  dam,  '75,  ii,  630.        * 

[L.  Y.  S.] 


TBAIVSPORTATIOIV  BOVTES  TO  THE  SEABOARD,  Central 

BoutCy  Tliird  Subdivision.— Survey  of. 

Being  a  connection  by  canal  or  freight  railroad  ^om  the  Ohio  or  Kanawha  River 
near  Charleston  by  the  most  practicable  route  through  Western  Virginia  to 
tide-water  in  Virginia,  '71,  625,  G55 ;  '75,  ii,  631 ;  '76,  i,  91 ;  '77,  675. 

(See  also  James  River  and  Kanawha  Canal,  and  Kanawha  River.) 

Commerce.    (See  James  River  and  Kanawha  Canal,  James  River,  and  Kanawha 
River. ) 
Comparison  of  horizontal  and  equated  distances  by  Central  Route  and  Chesapeake 
and  Ohio  Canal,  '77,  677,  682.    Objections  to  navigable  dams  considerea,  '76, 
ii,  14 ;  '77,  637,  645, 677,  745. 
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TRANSPOBTATIOIV  ROUTES,  Central  BoaCe--Continixed. 

Enirtiieers. 

Chief  of  Enoineers. 

Reporte,  '75,  i,  37  ;  '76,  i,  92;  '77.  96. 
Board  of  Engineers.    (See  Jamea  River  and  Kanawha  Canal ;  also  Euiavha 

River.) 
Engineer  in  Charge. 

Maj.  W.  P.  CraighiU.    Reports,  '75,  ii,  631 ;  »77,  i,  675. 

Lieut.  T.  Turtle,  '75,  ii,  632 ;  '77,  675.    Report,  '77,  684,  709. 
W.  R.  Button,  '75,  ii,  633 ;  '77,  675.    Report,  '77,  727,  749. 
A.  M.  Scott,  '75,  ii.  634 ;  '77,  675.    Report,  '77,  743. 
H.  D.  Whitcomb,  '75.  ii,  634  ;  '77.  675.    Report,  '75,  ii,  639. 
C.  P.  Manning,  '75,  ii,  635 ;  '77,  675.    Report,  '75,  ii,  653. 
R.  H.  Temple,  '75,  ii,  636.    Report,  '75,  ii,  650. 
C.  R.  Howard,  '75.  ii,  636.    Report,  '75,  ii,  643. 
A.  Marbury,  '75,  ii,  636. 
E.  Lorraine.    Report,  '77,  754,  759. 
Lieutenant  Maguire,  '77,  675. 
R.  H.  Talcott,  ^^7,  684,  709. 
J.  M.  Harris.    Report,  '77,  742. 
Esfimates. 
For  water  navigation,  1871-74,  to  a  depth  of  7  feet  between  Jamea  and  Ohio  Riven. 

(See  James  River  and  Kanawha  Canal ;  also  Kanawha  River.) 
For  enlargement  and  extension,  1877,  of  James 
River  Canal  irom  Richmond  to  mouth  of 

Fork  River  (Assistant  Turpin) $13, 481, 000,  '71,   627 ;    '73,  830 ; 

•74,ii,  101; '77,670. 
Summit  division,  from  mouth  of  Fork  River  to 
Greenbrier  River,  including  summit  tunnel 

(AssisUnt  Turtle) 16,387,000,  '77,676,699,706,706, 

709. 
Anthony  Creek  reservoir  (Assistant  Lorraine}..  300,000,  '71,  649;  '77,  67^ 
Greenbrier  division,  slack-water  project  (Assist- 
ant Turtle)  6, 251, 000, '77,  676,  710,  717. 

New  River  division,  slack- water  project  (Assist- 

antHutton) 11,427,000,  '77.  676,737. 

Removing  bowlders  in  New  River 260, 000,  '77,  676,  743. 

Great  Kanawha  River,  by  movable  and  perma- 
nent dams  4,000,000,  '76,  i,  91,  ii,  154,165; 

'77,  297,  676,  748, 
751. 


Aggregate $52,106,000,  '77,  676. 

If  by  independent  canal   from   Richmond  to 

Greenbrier  River,  as  before $30,168,000,  '77,  677. 

Greenbrier  division  (Assistant  Turtle) 4, 765, 000,  '77,  677,  727. 

New  River  tU vision  (Assistant  Button) 20, 650, 000,  '77,  677.  741. 

Kanawha  division,  as  before 4,000,000,  '76,  i,  91, ii.  154; '77, 

297,  676,  751. 

i^gregate $59, 583, 000, '77,  677. 

Establishes  correctness  of  opinion  of  Board  of  Engineers  1874,  '7^  ii,  91 ;  '77, 677. 

For  double-track  freight  railroad,  1874,  accord- 
ing to  details  of  plan  (see  Plans)  from 
Charleston,  on  Kanawha  River,  to  Norfolk, 
454.8  miles $36,364,136 

To  Newport  News,  449i  miles 36,167,279 

To  Newport  News  via  James  Valley,  476.1  miles.    36, 627, 725 

To  Alexandria,  :J84.6  miles 31,704,336^ 

Major  CraighiU  estimates  cost  from  Ohio  to  tide-water  at  $45,000,000,  or  $75,000,000 
inclusive  of  terminal  facilities,  equipment,  etc.,  '75,  ii,  (S36, 
fjeg^islation.    (See  Kanawha  River.) 
Physical  Characteristics. 

Summit  level ;  rainfall  on,  '77,  757,  759,  769.  Anthony  Creek ;  discharge  of,  '77, 
760,  769,  794.  Greenbrier  River;  general  characteristics  of,  '71,  641 ;  '77,  754, 
7HR,  801;  floods  on,  '71,  641;  '73,  831;  '74,  ii,  94;  discharge  of,  '71.  641; 
'73,  831.  New  River;  general  characteristics  of,  '71,  640;  '77,  7S»,  788,  802; 
floods  on,  '71,  641 ;  '73,  831 ;  '74,  ii,  94;  discharge  of,  '71,  641. 


>  '75,  ii,  642,  646,  656. 
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TRANSPORTATION  ROUTES,  Central  Route— Gontinaed. 

Plans. 

For  a  donble-traok  freight  railroad  from  Charleston  on  the  Kanawha  to  tide-water 
in  Virginia ;  guage,  4  feet  8^  inches ;  excayation.  30  feet  wide  ^  embankments, 
28  feet ;  steel  rails.  68^  pounds  per  yard,  '75,  ii,  641,  644.  Limiting  grades  fac- 
iiiff  westward  to  30  feet  i>er  mile  ;  facing  eastward  60  feet,  '75,  ii,  Sw,  643,  650, 
652;  by  one  of  the  following  routes^  viz :  From  Charleston,  thence  up  valleys  of 
Kanawha,  New,  and  Greenorier  Riyers  and  Howiurd  Creek  to  summit,  p«as  in,; 
summit  by  tunnel  9.050  feet  long ;  thence  down  valleys  of  Dunlap  Creek  auU 
Jackson  River  to  Clifton  Forge ;  thence  along  valleys  of  Jackson  and  James 
Rivers  to  Norfolk,  454.8  miles,  '75,  ii,  635,  6S,  640,  643.  Or  following  above 
route  to  Clifton  Fonre ;  thence  via  Richmond  and  Yorktown  to  Newport  News, 
449i  miles,  '75,  ii,  63JS,  639,  641,  643.  d*  last  named  route  via  valley  of  James 
River  to  Newport  News,  476.3  miles,  '75,  u,  635,  639,  641,  643.  Or  by  above- 
named  route  to  Clifton  Forge ;  thence  via  Gordonsville  to  Alexandria,  384.6 
miles,  '75,  ii,  635,  639,  641,  653.  (See  James  River  and  Kanawha  Canal;  also 
Kanawha  River.) 
Private  and  Corporate  IVoriL*    (See  James  River  and  Kanawha  Canal ; 

also  Kanawha  River.) 
Projects. 

By  Maj.  W.  P.  Craighill,  1874-'77,  for  a  water  navigation  7  feet  in  depth  connecting 
the  James  and  Ohio  Rivers,  as  follows :  By  enlargement  of  existing  canal  from 
Richmond  to  Buchanan ;  its  extension  therefrom  via  valleys  of  James  and  Jack- 
son Rivers,  Fork  Run,  and  Brush  Creek  ;  thence  bv  tunnel  41,505  feet  in  length, 
single  tunnel  with  turnouts  for  passing  boats;  elevation  of  tunnel  1,713 feet 
above  tide  :  thence  via  south  fork  of  Howard  Creek  to  Greenbrier  River ;  canal 
section  70  leet  by  7  feet ;  locks  120  feet  by  24  feet  by  7  feet ;  canal  section  proper 
ends  at  western  debouch^  of  tunnel,  at  which  point  slack-water  navigation 
begins ;  thence  by  locks  and  dams,  with  short  reaches  of  canal  to  avoid  expen- 
sive location  of  locks  and  dams,  via  Greenbrier,  New,  and  Kanawha  Rivers  to 
Paint  Creek  Shoals ;  locks  250  feet  by  48  feet ;  from  Paint  Creek  Shoals  to 
mouth  of  Kanawha  by  locks  and  movable  dams ;  locks  300  feet  by  50  feet ;  nav- 
igable pass  adjoininglock  250  feet  wide  (see  Projects,  James  River  and  Kanawha 
Canal),  '74,  ii,  88,  100, 117,  128;  '75,  ii,  90,  95;  '76,  ii,  158,  163,  164;  '77. 
676,  684,  696,  e&7,  703,  709,  718,  727,  743,  747,  749.  Suggested  use  of  planes  in 
place  of  locks,  '77,  682. 
Surveys*    (See  also  Kanawha  River.) 

1827.  By  Captain  McNeil,  for  connecting  James  and  Ohio  Rivers,  '71,  625,  636, 637; 
'74,  ii,  87  ;  '77,  677,  762. 

1870- ^74.  To  determine  practicability  and  cost  of  connecting  James  and  Ohio  Rivers 
by  water  navigation,  '71,  76,  624,  650;  '73,  829;  '75,  ii,  632;  '77,  676. 

[L.  Y.  S.] 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Southern 
Route,  from  the  lllississippi  to  the  Atlantic—SuRVEY  of. 

Appropriation. 

1874,  allotment,  $46,000^  '75,  ii,  658. 
Documents*    (Not  printed  in  reports.) 
Major  McFarland's  final  report  on  survey  of  the  Tennessee  River,  '75,  ii,  669.    Re- 
ports of  Mtgor  McFarland,  John  £.  Thomes,  and  James  C.  Anderson  on  surveys 
of  the  Coosa,  Ocmulgee,  and  Altamaha  Rivers,  '75,  ii,  673-675. 
Enffineers. 
Chief  of  Engineers. 

Report,  '75,  i,  37. 
Engineer  in  Charge. 
Maj.  Walter  McFarland,  1872-'75.    Reports,  '72,  509;  '75.  ii,  65a 

AjSSISTANTS 

B.  W.  Frobel.    Report,  '75.  ii,  662,  668,  670. 
W.B.Gwyun, '75,  ii,  663. 
H.  M.  Smith, '75,  ii,  663. 
John  E.  Thomes,  '75,  ii,  663,  674. 
James  C.  Anderson,  '75,  ii,  674,  675. 
Estintates. 
By  Major  McFarland,  1875,  for  completion  of  survey  of  Tennessee  River  from  Knor- 

ville  to  Paducah,  $.30,000,  '75,  li,  661. 
By  Mr.  Frobel,  1875,  for  channel  in  Coosa  River,  from  Rome,  Ga.,  to  month  of  Great 
Will's  Creek,  80  feet  by  4  feet  at  extreme  low- water,  distance  190  miles,  $81,679. 
'75.  ii,  668.    Revised  by  M^jor  McFarland,  1875,  by  increase  of  cost  to  $180,000, 
'75,  U,  662. 
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TRAMSPORTATIOn  ROlTTfiS,  Sovtlien  Riwrtft    Centened. 

EtCimateft— Contmned. 

By  Mr.  Frobel,  1875,  for  channel  80  feet  by  4  feet  at  extreme  lov- water,  in  Ocmnlgee 
and  Altamaha  RiTerB,  between  Maoon  and  Darien,  €hi..  ff^fiiOl,  '1&,  ii,  670. 

By  Major  MoFarland,  1875,  increaoed  to  1163,009,  '7S,  ii,  670. 
Physical  Characteristics. 

Or  Tennessee  River;  heavy  floods,  '75,  ii,  660:  shoals  sarveyed,  '75,  ii,  600.  Coom 
River;  height  above  mean  low-tide  In  Mobile  Bay,  '75,  ii,  662;  average  fall  per 
mile,  '75,  ii,662;  formation  of  bed,  '75,  ii,  663;  list  of  shoals:  high  and  low- 
water  at  Rome  and  Qadsden,  '75,  ii,  664-667.  Ocmnlgee  and  Altamaha  Rivers ; 
height  of  Maoon  above  mean  low-tide ;  list  and  description  of  ban  and  shoaK 
'75,  ii,  669, 670-673.  Railway,  GuntersviUe route;  maximnm grade, 5S.8feet per 
mile ;  table  of  grades ;  maximum  curve,  4  degrees,  '75,  ii,  673, 674, 675.  Hiawas- 
see  route ;  table  of  grades ;  mazimnm  curve,  6  degrees,  '75,  ii,  675. 
Plans. 

By  Senate  Committee.  1874.  (1)  for  3-foot  channel  in  Tennessee  River,  ftom  the 
mouth  to  Enozville,  at  lowest  stage  of  water;  (2)  for  eomnmnication  by  canal 
or  freight  railway  from  Tennessee  River  to  the  Atlantic,  '75,  ii,  658. 

By  Mr.  Frobel,  1875,  (1)  for  channel  80  feet  by  4  feet  in  Coosa  River  from  Rome, 
6a.,  to  Great  Will's  Creek,  A^a.,  by  lock  and  dam  at  Horse-Le^  Shoal ;  excava- 
tion and  removal  of  loose  rock  from  various  bars  and  shoals,  '75,  ii,  664-666; 
(2)  for  channel  80  feet  by  4  feet  from  Maoon  to  Darien,  Ga.,  in  the  Oomnlgee 
and  Altamaha  Rivers,  by  removal  of  snags,  logs,  etc.,  '75,  ii,  668-^3. 

By  Major  McFarland,  1875,  for  freight  railway  from  Tennessee  River  to  the  Atlantic, 
GuntersviUe  route  and  Hiawassee  route,  '75,  ii,  673-676. 
Surveys. 

1874-75.  Under  direction  of  Mi^or  McFarland,  by  Mr.  Frobel,  of  Teimeosee  Sirer 
from  Knoxville  to  Padncah,  and  of  Coosa  River  from  Rome,  Ga..  to  mouth  of 
WiU's  Creek,  Ahi.    Reports,  '75,  ii,  669,  661,  662  (see  alao,  '72,  509). 

1874-75.  By  B.  W .  Frobel,  of  Ocmulgee  and  Altamaha  Rivers  from  Maoon  to  Darien. 
Report,  '75,  ii,  668. 

1875-^76.  By  John  £.  Themes,  for  freight  railway  fh>m  Tennessee  River  to  tin  Atlan- 
tic, GuntersviUe  route,  '75,  ii,  673. 

1874-75.  By  James  C.  Anderson,  of  Hiawassee  route.    Report,  '75,  ii,  674. 

[Ii.  Y.  8.1 


TRANSPOBTATION  ROUTES  TO  THE  ISIEABOARB*  Missis- 
sippi Route,  Tliird  Subdivision.— From  Poitegranta  Falis  f 
Falls  of  St.  Antliony.— tiuRVBY  of. 

Engrineers. 

Chief  of  Engiiteers. 

Report,  '75,  i,  37. 
Engineer  in  Charge. 

Ma).  F.  U.  Farqahar.    Report,  '75,  ii,  441. 
Assistants. 
J.  D.  Skinner,  '75,  ii,  442,  463. 
A.  E.  Stevens,  '75,  ii,  442,  453. 
L.  Y.  Sohermerhom,  '75,  ii,  442,  453. 
Estimates.    (See  also  Plans.) 
By  Major  Farquhar,  1875,  approximate,  for  locks  and  dams  at  Sank  Rapids,  $464,000 
to  $647,000,  '75,  ii,  450;  at  Blanchard's  Rapids,  $332,352,  '75,  ii,  450;  at  Caeh's 
Island,  $446,430,  '75,  ii,  450 :  at  Little  Falls,  $695,127,  '75,  ii,  450.    For  a  5-foot 
channel  from  Falls  of  St.  Anthony  to  Grand  Rapids,  $2,156,578;  for  a  3-foot 
channel,  $2,030,220,  '75,  ii,  453. 
Physical  Ciiaracteristics. 
Description  of  river  from  Pokegama  Falls  to  Falls  of  St.  Anthony,  with  distances 
and  elevations,  '75,  ii,  442,  443,  444,  445,  446,  447, 448, 452.    List  of  obstmctioiis, 
'75,  ii,  442,  443,  447,  448,  450,  451,  452.    Geological  formations,  '75,  ii,  445,  446. 
Discharge  of  river,  '75,  ii,  444,  446.    Artificial  obstmctions,  '75,  ii,  448,  4'19. 
Plans.    (See  also  Estimates.) 
By  Major  Farquhar,  1875,  to  improve  the  river  to  a  depth  of  frcmi  3  to  5  feet  by  a 
channel  200  feet  wide,  by  closing  secondary  channels,  dredging,  and  the  ooa- 
strnction  of  wing-dams,  '75,  ii,  447,  452 ;    aided  by  locks  and  dams  at  the 
worst  rapids,  '75,  ii,  449. 
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TRANSPORTATION  ROUTES,  Mlssimippi  Route— Oontmued. 

Snrvevflu 

1874.  survey  ordered  and  in  progress  from  Pokegama  Falls  to  Falls  of  St.  Anthony, 
•75,  1,  37. 

1875.  Completed  by  ^Major  Farqahar,  '75,  i.  37, 11,  441. 
Map. 

Map  of  routes,  S.  Doo.  307,  43d  Cong.,  Ist  Sess.,  part  8. 

[L.  M.  M,] 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Missis- 
sippi Route,  Tliird  Sabdivisioii.-~Froin  Falls  of  St.  Antlionir  to 
Cairo.~SuRV£Y  of. 

(See  also  Mississippi  Rivbr  between  Faijjb  of  St.  Anthony  and  Cairo.) 

Appropriation* 

1874,  $1^00,000  for  survey  and  reports,  '75,  i»  34.    Work  for  which  appropriations 
should  be  first  made,  '76,  i,  643,  654.    Effect  of  small  appropriations  on  alti- 
mate  cost,  '76,  i,  82,  646.    Should  be  confined  to  works  in  progress,  '77,  82,  512. 
Commerce. 
Requirements  of,  '75,  ii,  484,  485.     Shifting  of  navigable  channels,  '75,  ii,  474 ;  '76, 
U,  179. 
Contracts. 

Disadvantages  of  contract  system,  '75,  ii,  4d3. 
Eagineers. 
Chief  op  Engineers. 

Reports,  '75,  i,  37,  66 ;  '76,  i,  92. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  from  Falls  of  St.  Anthony  to  mouth  of  Illinois  River.    Re- 

ports/75,  i,  63,  ii,  454,  467 ;  '76,  ii,  176. 
Col.  J.  H.  Simpson,  from  mouth  of  the  Illinois  River  to  Cairo,  '75,  i,  65,  ii,  471. 
Assistants. 
M.  Meigs.    Reports,  '75,  ii,  455,  467 ;  '77,  534. 
C.  W.  Durham.    Report,  '76,  ii,  177. 
Estimates. 
By  Assistant  M.  Meigs,  1875,  for  improving  river  to  low-water  depth  of  4^  feet 
between  St.  Paul  and  La  Crosse,  144  miles,  $348,670,  '75,  ii,  454,  466;  '76,  ii, 
180,  189. 
By  Assistant  C.  W.  Durham,  1876,  for  similar  improvement  between  St.  Paul  and 
Montrose,  491  miles,  as  follows; — from  St.  Paul  to  La  Crosse,  144  miles,  $348,670, 
'75,  ii,  454,  466 ;  '76,  ii,  180,  189 ;— from  La  Crosse  to  Rock  Island  Rapids,  217 
miles,  1105,459,  '76,  ii,  185,  189;— from  Rock  Island  to  Des  Moines  Rapids,  l^ 
miles,  1163,234,  '76,  ii,  188,  189. 
By  Col.  J.  N.  Macomb,  1875,  for  improving  Rock  Island  Rapids  to  4-feet  depth, 
180,000;    41  feet  depth,  $507,092;    5  feet  depth,  $1,102,428;  6  feet  depth, 
$2,40.3,590,  '75,  ii,  469.    For  improving  Des  Moines  Rapids  to  complete  to  5  feec 
depth,  $480,000 :  for  6  feet  depth,  $953,133,  '75,  ii,  471. 
By  M^.  F,  U.  Farquhar,  1879,  for  improving  river  between  Des  Moines  Rapids  and 
Illinois  River :  improving  river  at  points  obstructed,  $921,294 ;  maintaining  and 
rectifying  channel,  $1,125,102,  '79,  1123. 
By  Col.  J.  H.  Simpson,  1875,  for  improving  river  to  low- water  depth  of  6  feet  between 
mouths  of  IlUnois  and  Ohio  Rivers,  as  follows :  improving  nver,  $3,159,200 ;  pro- 
tecting banks,  $4,000,000,  '75,  ii,  493,  495. 
Plijrsical  Cliaracteristics. 
Of  river  between  St.  Paul  and  mouth  of  Ohio,  '75,  ii,  457, 471, 491.    Sediment,  amount 
and  effect  of,  '75,  ii,  473, 477,  481, 483,  502.    Sand-bars,  formation  of.  '75,  ii,  457, 
474, 476, 502 ;  '76,  ii.  179.    Progressive  motion  of,  '75,  ii,  477, 484.    Rise  of  river- 
bottom  during  floods,  '75,  ii,  477,  502.    Shifting  of  navigable  channels,  '75,  ii, 
474 ;  '76,  ii,  179.    Discharge  of  river,  '75,  ii,  458^  475 ;  '7§  ii,  178.    Fall  of  river, 
'75,  ii,  459,  471 ;  *76,  ii,  178.    Floods  in  Mississippi  and  Ohio  Rivers  at  different 
times,  '75,  ii,  473.    Difference  between  waters  of  Mississippi  and  Missouri  Rivers, 
'75,  ii,  473,  482.    Current  velocities,  '75,  ii,  458, 476.    Section  relation  between 
high  and  low  water,  '75,  ii,  476.    Profile  of  water-gauges,  '75,  ii,  466.    River 
bends ;  effeet  of,  '75,  ii,  488.    Natural  division  of  river  between  Illinois  and  Ohio 
Rivers  into  three  sections,  '75,  ii,  471. 
Plans. 
Construction  of  winff-dams,  '75,  ii,  461,  466.    Action  of  wing-dams,  '75,  ii,  460. 
Strength  of  brush-dams.  '75,  ii,  4<)2.    Removal  of  bars  by  scraping  compared 
with  results  from  portable  dams,  '75,  ii,  485.    Plan  of  increasing  low- water  dis- 
charge by  reservoirs  applicable  only  to  small  rivers,  '75,  ii,  4^* 
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Projects. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  between  St.  Panl  and  month  of  nUnois 
River  to  low- water  depth  of  4^  feet,  by  contraction  and  direction  of  river  by 
wing-dams,  closing  of  chutes,  scraping  at  bars,  and  shore  protection,  '75,  ii,  4(^ 
466;  '76,11,179. 

By  Col.  J.  H.  Simpson,  1875,  for  improvement  between  months  of  lUinoia  and  Ohio 
Rivers  to  low- water  depth  of  6  feet  from  mouth  of  Illinois  to  St.  Louis,  and  6 
feet  from  St.  Louis  to  Ohio  River,  '75^  11,  483.  By  the  improvement  of  natural 
channels  by  permanent  means  (use  of  low- water  dams  and  dikes  on  brush  founda- 
tions, with  nprap  superstructures) ;  unification  of  channels  to  single  channel  of 
moderate  width,  '75,  ii,  489, 494, 495.  General  considerations  affecting  the  pro- 
ject, '75,  ii,  485,  489.  The  work  to  be  done  in  4  years  at  a  cost  for  improve- 
ment of  special  points  of  $3,159,200;  for  maintenance  and  protection  of  banks, 
$4,000,000,  '75.  i,  481,  ii,  493;  '76,  i,  643,  646;  '77,  513.  Distinction  between 
works  of  improvement  and  protection,  '75,  ii,  493 ;  '76^  i,  643,  G54 ;  '77,  506, 512. 
Surveys. 

1874.  Between  St.  Anthony  and  Illinois  Rivers,  '75,  ii,  454;  '76,  ii,  176.    Between 

Illinois  and  Ohio  Rivers,  '75,  ii,  471,  474. 
1866-'69.  Between  Minnesota  and  Ohio  Rivers,  '75,  ii,  455.    Necessity  of  referrinf; 

surveys  to  reference  points  beyond  destructive  aotion  of  rivers,  '75,  ii,456,  474. 

[L.Y.S.] 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Himis- 
sippi  Route,  Third  SubdlTision.— From  Cairo  to  New  Or- 
ieauflu— SuRVBY  of. 

Appropriation. 

1874,  allotment  for  survey,  f  10,000,  '75,  ii,  496. 
Euirineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  37 ;  '78,  110,  841. 
Engineer  in  Charge. 
Moj.  C.  R.  Suter.    Reports,  '75,  ii,  496 ;  '78,  841. 
Estimates. 
By  M^jor  Suter,  1875,  for  survey  from  Cairo  to  Red  River,  |75,000,  '75,  ii,  520.   The 
improvement  of  the  Mississippi  to  a  depth  of  10  feet  a  donbtftQ  undertaking  at 
any  rersonable  cost,  '75,  ii,  519,  520. 
Physical  Cliaracteristies. 
Description,  '75.  ii,  50^11;  '78,  842,  844-847.    Floods,  '75,  ii,  507.     List  of  ob- 
structions,'75,  ii,  513-519;  '78.842-844.    Barformation,'78»  84^-^6.    Increase 
in  width  of  river  from  1821  to  1874,  '78.  847-'851. 

Plans. 

By  Major  Suter,  1875,  for  a  careful  survey ;  estimated  cost,  $75,000,  '75,  ii,  496,530. 
For  improvements  by  dikes  and  dams ;  height  of  dams  10  feet  above  extreme 
low-water ;  dredging,  bank  protection,  removal  of  snags  and  wrecks.  At  the 
beginning  not  bo  attempt  to  procure  mora  than  4.5  feet  to  6  feet  at  low-water, 
and  to  begin  on  one  of  the  worst  points,  '75,  ii,  511-613,  519,  520 ;  '78,  842,847, 
Surreys. 

1874.  Under  direction  of  Major  Suter,  from  Cairo  to  New  Orleans,  '75,  i,  37,  ii,  496. 

1875.  Examination  by  Major  Suter,  '75,  i,  37,  ii,  496 ;  »78»  841. 
Maps. 

Of  route,  S.  Doc.  307,  43d  Cong.,  1st  Sess. 

25  sketches  of  river  from  Kentucky  boundary  line  to  Red  River,  '75,  Ii,  520. 

[L.  M.  M.] 


TREAD  HATEN  CREEK,  MD.— Survey  ordered  by  act  of  March  3, 1879, 

•79,  81. 


TRENT  RITER9  Ji.  C— IMFROVEMENT  OV. 

Appropriation. 

1879,  $7,U0U,  '79,  94. 

Commerce. 

Justification  of  the  improvement,  '79,  712,  714.    Navigability  of  the  Trent,  '79^  712L 
Statistics,  '79,  711,  714. 


BIVEBS  AND  HABBOBS.  561. 

TRENT  RITEB,  N.  C.--Oontmaed. 

Enipliieen. 

Chief  of  Engineers. 

BeportB,  '78,  76 ;  '79,  94,  95. 
Engineer  in  Charge. 

Capt.  C.  B.  PhilUps,  ltf78-'— ,  '78»  76.    Beport,  '79,  711. 

ASfilRTANT 

J.  M.  Wolbrect.    Beport,  '79,  713. 
Financial  Statement. 

•79,  94,  711. 

Piiysieal  Citaracteristicflu 

General  descriptiou,  '79,  713.    Obstmotioos,  snags,  sand  bars,  fSotUen  and  overhang- 
ing  trees,  etc.,  '79,  712,  713. 
Project. 
By  Capt.  C.  B.  Phillips,  for  the  improvement  of  the  river  below  Trenton  to  secure 
a  depth  of  3  feet  at  the  extreme  low  summer  stage  of  water  by  the  removal  of 
snags,  fallen  and  leaning  trees,  and  by  dredging  and  construction  of  dikes  and 
dams,  at  a  total  estimated  cost  of  |22,000,  '79,  711,  714. 
SurFey. 
1878.  By  J.  M.  Wolbrect,  an  examination.    Beport,  '79,  713. 


TRINIDAD  HARBOR,  CAI^.— Examination  of. 

(See  also  Pacific  Coast,  Harbor  of  Befuge.) 

Commerce. 

Necessities  of  the  present  commerce  would  not  justify  the  improvement,  '73,  1147. 
Engineers. 
Chief  of  Engineers. 

Eeports,  '73,  109 ;  '77,  123 ;  '79,  180. 
Board  of  Engineers. 
Convened  August,  1876,  to  examine  the  harbors  of  Mendocinp,  Humboldt  Bay, 
Trinidad,  and  Crescent  City  with  a  view  to  establishing  a  breakwater  and  har- 
bor of  refuge.    The  board,  mth  the  information  now  before  it,  gives  the  pref- 
erence to  Trinidad  Harbor.    Beport,  '77,  1052. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart^  and  M%|or  Mendell.) 
Estimates. 
By  Lieut.  Col.  C.  S.  Stewart,  for  a  sea-wall,  $13,432,320,  or  119,000,000,  '73, 1147. 
By  Board  of  Engineers,  for  breakwater,  17,694,500,  '77,  1058. 


TRINITY  RITER,  TEX.— Improvement  of. 

Appropriations. 

1852(8nrvey) (3,000.    Act  of  August  30,  1852. 

1872  (survey) 3, 500,  '73,  691. 

1878 10,000, '78.  84.* 

1879 2, 500, '79,  110. 

Total  to  1879 $19, 000. 

Commerce* 

Jostlfication  of  improvement,  '71,  67,  539;  '73,  686>  690. 
Statistics,  '73,  690. 
Contracts. 
1878.  Brott  &,  Norris,  for  dredging,  at  17  cents  per  cubic  yard.  '79,  907. — ^1879.  8. 

N.  Kimball,  for  dredging,  at  &i  cents  per  cubic  yard,  '79,  d09. 
Abstracts  of  bids,  '79,  906,  908. 
Abstracts  of  contracts,  '79,  907,  909. 
En§:ineers. 
Chief  of  Engineers. 

Reports,  '70,  32,  62 ;  '71,  67 ;  '72,  62 ;  '73,  66 ;  •78»  84 ;  '79,  110,  112. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1869-*—.    Reports,  '71»  537, 588;  '73, 685 ;  '78, 612 ;  '79, 918. 
Assistants. 

Lieut.  H.  M.  Adams.    Report,  '73,  686. 

G.  Dyes.    Report,  '71,  538. 

J.  S.  Bird.    Report,  '73,  687. 

36  BN 
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Financial  Statements. 

•73,691;  '78»84;  '79,  110. 
Operations. 

i870-'7l.  Snrvey  made  at  month  of  river,  '71,  537. 

1672-73.  Survey  made  from  month  to  Magnolia,  '73,  687. 

1873-79.  Work  suspended,  '79,  110. 
Piiysical  Ciiaraeteristics. 

Described,  '71,  538,  539 ;  '73,  686,  687,  688. 
Plans. 

By  6.  Dyes,  1871.  for  the  improvement  of  the  month  of  river ;  recommends  for  Pfc«> 
A  a  channel  150  feet  hy  4i  feet  throngh  inner  and  onter  bar&  protected  hy  a  pUe 
breakwater ;  estimated  cost,  |15,942,  '71,  539.  Modified  by  Captain  HoweU. 
•71,537. 

Improvement  by  locks  and  dams  disapj>roved  1873,  by  Captain  HoweU  and  Ldeii- 
tenant  Adams,  recommending  only  improvement  below  Liberty,  the  removaJ  of 
snags  and  excavating  a  channel  80  feet  wide,  6  feet  deep,  and  l^SOO  feet  long: 
estimated  cost,  $22,581,  '73,  687. 
Project. 

By  Captain  Howell,  1878,  fbr  removing  snags  and  dredgine  a  channel  80  feet  wide 
by  6  feet  deep  across  the  bar  at  month  of  river,  '73,  686.  Modified  for  a  clisn- 
nel  100  feet  in  width  and  5  feet  in  depth,  '78,  84, 612 ;  '79.  919.  Work  not  con- 
ftidered  permanent,  '79,  919. 

1870^L  At  month  of  river  ordered,  '70,  32,  62 :  '71,  53a    Made  by  G.  Dyes,  '71, 

67,537. 
11972-^3.  From  month  to  Mi^olia  ordered,  '72,  62.    Made  by  J.  S.  Bird.  '73,  687. 
yS79»  Beaurey  ordered  and  in  progress  from  its  month  to  the  bridge  oi  the  Great 

Jforthero  Bailroad,  '79,  112. 

[L.  M.  M.] 


TBOVBI^CSOIinB  CBEfiK,  KT.^See  Kentuckt  Rivxr.) 


TtrCKAHOE  CBEEK9  SID.— Purvey  ordered  by  act  of  Mareh  3, 1879,  '79^  8L 


TUIiARfi  TAI4IJET9  CAItf.— (See  Joaquin,  Tulare,  etc.) 


TWXLTE-POLfi  RITEB,  IT.  TA.— Subyst  of. 

Commerce. 

Justification  of  improvement,  '75,  i,  749,  755. 


Chief  op  Engineers. 

Report, '75,  i,  73. 
EvGiNEEx  IN  Charge. 

M^.  W.  E.  Merrill.    Report,  '75,  i,  747,  749. 

Xfttn  ST  ANT 

A.  L.  Cox.    Report,  '75.  i,  750. 
Physieal  Characteristics. 

Described,  '75*  h  749,  754,  755.    Obstmctions,  '75,  i,  754. 

Plans. 

By  Major  Merrill,  1875,  for  8  locks  and  dams:  locks  to  be  160  by  60  by  10  &et  lift : 
dams  100  feet  long ;  estimated  cost,  $648,000.  To  reach  the  coal-fields  wxrald 
n^nire  tw«  more  dams ;  total  estimated  cost,  $810,000;  not  reoommended.  '75, 
t,  749,  750.  { Improvement  of  river  by  removing  obstmotions,  at  estimsteo.  cost 
of  $50,000;:  xeeommended,  '75,  i,  750,  754. 


lb74...FiTOjminali9n.  made  below  Wayne  Conrt-Honse,  by  A.  L.  Cox,  '75,  i,  73,  753. 
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TWO  BITERS  HARBOR,  inS.— Impbotsmekt  of. 

Appropriations. 

1871 $25,000  '71,33. 

1872 25,000,  '72,32. 

1873 25,000,  '73,  33. 

1874 15,000,  '74,1,39. 

1875 15, 000, '75,  i,  43. 

1876 15,000, '76, 1,96. 

1878 10,000,  '78»  115. 

1879 20,000, '79,  154. 

Total  to  1879 |140, 000. 

Statements  of  appropiiatlonB,  '77,  860;  '78,  1156;  '79,  1512.  Effect  of  email  appio- 
priatioDB  on  nltunate  cost  of  work,  '73,  202.  Amount  transferred  to  appropria- 
tion for  Ahnepee  Harbor,  Wis.,  |5,000,  '75, 1,  43,  201. 

Commerce. 

Local  Interests,  '76, 11, 364.    Benefits  from  improrements,  '76, 11,  366. 
Statistics,  '72,  119;  '73,  201;  '74, 1, 144;  '75. 1,  201,  202;  '77,  860;  '78.  1159;  '79, 
1515. 
Contmets. 

1871.  B.  A.  CoDoUy,  constmction  of  piers,  '71,  111 ;  '72, 118.— 1872.  Joseph  Bankin, 
construction  of  piers;  annulled,  '72,  118;  '76, 11,  365. — 1875.  Hanson  &  Scove, 
construction  of  piers,  '76, 11,  363. — 1877.  Truman  &  Schroeder,  construction  of 
piers,  '77.  860. 

Abstracts  of  contracts,  '75, 1,  202,  203;  '77,  862. 

Engineers. 

Chief  of  £noinebbb. 
Reports,  '71,  32;  '72,  31 ;  '73,  33;  '74,  i,  36;  '75, 1,  43;  '76, 1, 96;  '77.  100;  '78, 
115;  '79,153. 
Engikejsrs  in  Chakob. 
Mm. D. C. Houston,  1871-^5.    Reports,  '71,  111:  '72;  U8:  '73,  200;  '74, 1, 144. 
M^.  H.  M.  Robert,  1875-'—.    Reports,  '75, 1,  200 ;  '76^  IL  363 ;  '77,  860 ;  '78.  1156 ; 
'79,  1512. 
Assistants. 
Capt.  J.  W.  Cuyler.    Report,  '72, 118. 
W.  H.  Heardlng.    Reports,  73,  200 ;  '74, 1, 144 ;  '75, 1, 200. 
Charles  Crosman.    Report,  '79,  1513. 
Estimates.    (See  also  Projects.) 
By  Major  Houston,  1870,  for  construction  of  piers,  and  dredging  In  accordance  with 

project,  1265,588  80,  '74. 1,  144;  '75, 1.  200. 
By  Mi^.  H.  M.  Robert,  1879,  for  completion  of  existing  project,  $125,588.80,  '79, 
154,  1513. 
Expenditures*    (See  also  Financial  Statements.) 

1876.  On  repairs,  $157.80,  '77,  860. 
Financial  Statements. 
'71,  33;  '72,  32.  119;  '73.  33,  202;  '74, 1,  39.  145;  '75, 1,  43,  200,  201 ;  '76,  1,  96, 11, 
363;  '77,  100,  860;  '78, 115,  1156;  '79,  154,  1513. 

Operations. 

1871-^72.  Improvement  begun  by  constmction  of  419  linear  feet  of  pile  pier  with 
superstructure  on  east,  and  416  linear  feet  on  west  side  of  entrance,  with  100  feet 
of  pile  protection  at  shore  end  of  west  pier,  '72,  31,  118;  '73,  200 ;  '76,  ii,  364. 


1873-^4.  480  linear  feet  superstructure  built  on  east  pier :  546  linear  feet  pile  pier 

with  superstructure,  in  extension  of  west  pier ;  39,680  cubic  yards  of  sand 

removed  from  channel  along  side  of  west  pier,  '74,  i,  144. 
1874-^5.  140  linear  feet  close  pile  revetment  built,  from  inner  end  of  east  pier 

towards  the  shore ;  30,706  cubic  yards  sand  dredged  from  channel  between  piers, 

'75,1,200. 
1875-^6.  150  linear  feet  of  crib  pier  added  to  each  end  of  pile  pier  extension ;  13,325 

cubic  yards  sand  dredged  nom  channel  and  sites  of  cribs,  '76,  1,  96,  ii,  363. 
1876-^77.  155  linear  feet  of  pile  pier  repaired,  '77,  860. 
1677-78.  150  linear  feet  of  superstructure  built  over  cribs  placed  In  1875-'76,  '78. 115, 

1156. 
1878-^'79.  740  linear  feet  of  double  and  562  linear  feet  of  single  sand-tight  lining  placed 

along  pile  piers ;  354  linear  feet  qf  sand  catchment  fence  built ;  250  linear  feet 

of  west  pier  riprapped,  '79,  153>  1512. 
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Operations—Conthined. 
Average  cost  of  cribs,  '76,  ii,  363.    Average  cost  of  dredging,  '76^  ii,  36X    Histoiy 
or  operations  to  ld75|  '76,  ii,  364.    Method  of  driving  piles  by  water  jet,  '79, 
1514. 
Physical  Cliaracteristicft. 
Changes  produced  in  shore  line  by  piers,  '72,  119.    Advance  of  shoifi  line  along 
west  pier,  '76,  ii,  365,  366. 
Private  and  Corporate  IToriL. 
1673-'74.  190  linear  feet  dock  frontage,  pile  revetment,  built  by  village  of  TwoBiven, 

Projects. 

By  Maj.  D.  C.  Houston,  1870,  for  two  parallel  pier&  260  feet  apart,  and  extending  to 
the  16-foot  carve,  with  dredging  between  tne  piers,  at  an  estimsted  cost  of 
1265,588.80,  '71,  111 ;  '74,  i,  144;  '75,  i,  200;  '76,  ii,  364. 
By  M^j.  H.  M.  Rohert,  1677,  for  a  sand- tight  revetment  along  the  pile  piers,  the  revet- 
ment to  consist  of  sheet-piling,  secured  by  wales  to  the  piers,  '77, 860 :  '78*  1156; 
•79,  1512,  1514. 
Sarveys. 
1870.  Under  direction  of  Mi^or  Houston,  '70,  32;  '71,  32,  111 ;  '76,  U,  364. 
1878.  Under  direction  of  Migor  Robert,  examination  and  soundings,  '78, 1156. 
Maps. 
'76,  u.  364;  '78,  1156. 
Map  snowing  the  condition  of  the  harbor,  November  1878,  '79,  1512. 

[E.  A.  C] 


1JMP<|ITA  RITEBy  OBEO.— Improvement  of. 

Appropriation. 

1871,  $&,500,  '71,  97,  902;  '72.  96,  986. 
Commerce. 

Amount  saved  on  imports  of  the  valley  for  one  year  would  more  than  pay  for  tbe 

improvement,  '71,  914.    No  further  improvement  recommended,  '72,  96(3,  991. 
Statistics,  '71,  912. 

C!  OIM  t  l*8iC  t 

1871.  With  William  Tnmbull,  who  failed  to  sign,  declared  forfeited,  '72.  989; 
awarded  to  W.  B.  Clark,  removal  of  submerged  rock,  at  $6.95  per  cubic  yaid, 
'72  986. 
Abstract  of  bids,  '72,  992. 
Engineers* 
Chief  of  Enoineers. 

Reports,  '70,  32,  84;  '71,  97;  '72,  96;  '74,  i,  118;  »75,  i,  125;  '76, 1,  116;  '79, 183. 
Engineers  in  Charge. 
Maj.  R.  S.  Williamson,  1870.    Report,  '71,  909. 
Maj.  H.  M.  Robert,  1870-^.    Reports,  '71,  902 ;  '72,  986,  988. 
Assistant. 
Frank  H.  West,  '72,  986. 

Estimates. 

By  Major  Williamson,  1871,  for  the  improvement  of  the  Umpqna  River  by  tbe 
removal  of  obstructions  to  the  high-water  navigation,  122,549^  (currency), 
'71,  914;  detailed  estimates,  '71,  913. 
Financial  Statements* 

'71,  97;  '72,  96,  986;  '74,  i,  118;  '75,  1,  125;  '76,  i,  116. 
Operations. 
1871-'72,  1,920  cubic  yards  of  rock  removed  from  river  channel,  '72,  96,  992;  details 
of  operations,  '72,  992.    A  mill-dam  at  Kellogg's  cut  through,  '72,  966. 
Piiysical  Ciiaracteristics. 
The  Umpqua  divided  in  many  places  at  low-water  into  half  a  dozen  streams,  sepa- 
rated fix>m  each  other  by  walls  of  rock,  '71,  910.    A  series  of  rapids,  '71,  910; 
'72,  989.    Bed  of  river  coarse  gravel  or  solid  bed-rook,  '71,  910.    No  sand-bars 
in  the  river,  '71,  910.    Current  too  rapid  to  be  navigateid  profitably,  '72,  96, 990. 
Private  and  Corporate  IToriL. 
President  of  the  Merchants  and  Farmers'  Navigation  Company  tender  the  use  of  s 
steamboat  to  Mtgor  Robert  to  make  a  trial  trip  np  the  river ;  offer  accepted; 
stockholders  protest  against  the  offer  of  the  president ;  trip  abandoned,  *n 

(ToO,  vo«7,  990* 
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VMP4IUA  RITEII,  OREO.— ContiBned. 
Project. 

By  Mjy .  B.  8.  Williamson  for  the  improvement  of  the  Umpqna  Biver,  by  the  removal 
of  obetrnctionjB  to  high-water  navigation,  '71,  912. 
Surveys. 

1870.  Examination  ordered,    '70,  32,  84.    Examination  of  the  rapids  by  Major 
WiUiamaon,  '71,  97,  902. 

1871.  Examination  by  Assistant  F.  H.  West,  '72,  986. 

1879.  Survey  ordered  by  act  of  March  3, 1879 ;  assigned  to  Mi^or  Wilson,  '79, 183. 

[E.  A.  C] 


UNION  BITER,  ME.— Imfroybmsnt  or. 
Appropriations. 

1870 $16, 000, '70,  82. 

1871 15,000, '71,89. 

Commerce. 

Benefit  of  the  improv€»ment,  *67,  503. 
Statistics,  '67,  502. 
Contract. 
1870.  With  Morris  &  Cnmings,  for  dredging,  '70,  506;  '71,  839.    Contract  ex- 
tended. '71,  839. 
Abstract  of  bids,  '71,  840. 
Abstract  vf  contracts,  '71,  840. 
Enirineers. 
Chisf  or  Engimeebs. 

Reports,  '67,  50;  '69.  63;  '70,  82;  '71,  88;  '72,  87;  '73,  95. 
Engineer  in  Charge. 
laent, CoL George Thom,  1867-73.    Reports, '67, 501 ;  '70^506;  '71,889;  '72,927; 
'73,  1057. 
Financial  Statements. 

•70,  82,  506;  '71,  88,  840;  '72,  87,  928;  '73,  96,  1057,  1058. 
Ije§rislation. 
Act  of  the  le^pslatnre  of  Maine  for  the  protection  of  riyers  from  farther  ii^jary  by 
the  deposit  of  edgings  and  sawdust,  '67,  502. 
Operations. 
1870-71.  40,000  cubic  yards  dredged,  channel  100  feet  wjide,  24  bowlders  and  150 

tons  of  ledge  removed,  ^1,  £39. 
1871-72.  30,000  cubic  yards  dredged,  channel  150  feet  wide,  820  tons  of  ledge  and 

bowlders  removed,  '72,  928;  '73,  1058. 
1872-^73,  Wrought-iron  spindle  erected,  '73,  96,  1058. 
Pliysical  Ciiaracteristics. 

Presence  of  bowlders,  '67,  501. 
Project. 
By  Lieutenant-Colonel  Thorn,  for  dredging  and  rock  excavation,  to  give  a  depth  of 
4i  feet  at  mean  low- water,  at  an  estimated  cost  of  #40,000,  '67,  502 ;  '69,  63. 
Survey. 
1867.  Under  the  direction  of  Lieutenant-Colonel  Thom,  an  examination  from  the 
mouth  to  Ellsworth,  the  head  of  navigation,  '67,  501. 


IJRBANA  CREEK,  TA.— Improveicei^  or. 

Appropriation. 

1879,  $5,000,  '79,  85. 

Commerce. 

Commercial  advantages  of  the  vicinity,  '75,  ii^  139,  140.    Advantages  as  a  harbor 

of  refuge,  '75,  ii,  140. 
Statistics,  '75,  ii,  140, 141;  '79,  616,  617. 
Ennrineers. 
Chief  of  Enginbers. 

Reports,  '75,  i,  95;  '79,  85. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  S.  C.  E.    Reports,  '75,  ii,  139 ;  '79,  616. 
Assistant. 
John  B.  Duncklee.    Report,  '75,  ii,  140. 
Financial  Statement. 
'79,  85,  617. 


666  INDEX  OF 

UBBANA  CB£EK,  TA.-€<mtiB«9d. 

Physical  Characteristics* 

General  (leacription,  *75,  u,  139. 140.    Bar  at  the  month,  '75,  ii,  139, 140,  lU:  *79, 

85.    Tides, '75,  ii,  141. 
Project. 
By  S.  T.  Abert,  for  dredging  the  channel  to  a  width  of  150  feet  and  depth  of  lO&et, 

at  mean  low- water,  at  an  estimated  cost  of,  originally,  $22,100;  sabeeqnently 

modified  to  $20,000,  '75,  u,  141 ;  '79,  616. 

Snrveirs* 

1869.  Included  in  Coast  Survey,  '75,  u,  141. 
1874-75.  By  John  B.  Dnncklee.    Report,  '75,  ii,  140. 


t 


TfiBMII^LION  HABBOB,  OHIO.— Impboyemknt  or. 

Appropriations. 

1836 $10,000  00, '66,  iii,  33. 

1837 20,000  00,  '66,  iii,  33. 

1838 23,626  57, '66,  iu,  33. 

1864  (aUotment) 5, 758  97,  '68,  40,  149, 151. 

1866 15,315  74,  '66,  iii,  33. 

1872 5,000  00,  •72.22a 

1873 12, 000  00, '73,  122. 

1874 3,000  00, '74,  i,  49. 

1875 10,000  00,  '75,  i,  164. 

1876 5,000  00.  '76,  i,  139. 

1878 4,000  00,  '78,  129, 1258. 

Total  to  1879 $113,701  28. 

List  of  appropriations,  excepting  aUotment  of  1864,  from  1896  to  1879,  '77,  961;  '79, 
1688. 

Commerce. 

Is  rapidly  growing,  '74,  i,  218 :  no  apparent  increase  since  the  piers  were  completed, 

•77,  961. 
Statistics,  '66;  iv,  75;  '67,  231:  '68»  152;  '69,  132;  •70,  176;  '71,  193;  '72,288; 

•73,  332;  '74,  i,  218;  '75,  i,  298;  ^76^  ii,  556;  '77,  961;  '78, 1258;  '79. 1689. 
Gootracts. 
1866.  William  Nicoll,  repairs  to  piers,  '66,  iy,  74 ;  '67,  29, 143.    James  Lovedsy, 

iron,  '66,  iv,  74 ;  '67,  29, 143.    Standart  &  Richardson,  timber  and  lumber,  '66; 

iv,  74 ;  '67,  29, 143.    F.  D.  Ketchnm,  stone  and  spikes.  '67,  232, 233.— 1872.  0.  J. 

Jennings,  drilling  and  blasting  rock,  at  $2.75  and  $3  per  cubic  yard ;  dredgisg 

loose  rock  and  sand,  at  $1  per  cnbic  yard.  '73,  334. — 1873.  O.  J.  Jennings,  mar 

terials  and  labor.  '73,  334 ;  '74,  i,  218,  219.     Cartwright,  McCnrdy  i.  Ca, 

bolts  and  spikes,  '73,  334 ;  '74,  i,  218, 219.— 1675.  Case  &  Jennings,  drilling  and 

blasting  rocks,  at  $2.90  ^r  cubic  yard ;  dredgin£[  loose  rook,  at  60  oraits,  and 

sand,  at  60  cents  per  cubic  yard,  '75,  i,  299;  '76^  li,  556. 
Abetracto  of  contracts,  '67,  232,  233;  '68, 152;  '73,  334;  '74^  1,218,219:  '75,  i,2d3, 

299 '  '76.  ii  556. 
Abstracts  of  bids,  '6'6,  iv,  29,  30;  '73,  332,  333. 
Form  of  bids,  '66,  iv,  28. 
Documents.    (Not  printed  in  reports.) 

All  details  relating  to  this  improvement  prior  to  1865,  '66;  i,  5. 
Enirincers. 
Chief  or  ENannsERS. 
Reports,  '66,  i,  2,  5,  ii,  41,  iu,  5,  33,  iv,  27 ;  '67,  29;  '6fl^  40 ;  '69^  37 ;  '70^  48;  'Tl, 

46;  '72.  43:  '73,  43,  1^;  '74,  i,  49;  '75,  i,  55,  151,  164;  '76^  i,  107, 139;  '77, 

114;  '78,  129;  '79,  172. 

EnGINBXRA  in  CHAB6B. 

Captain  Stansbuiy,  1853-'54,  '66,  i,  26, 27. 

Col.  T.  J.  Cram,  1864-^69.    Reports, '  66^  i,  24-29,  it,  26-30, 73-75 ;  '67, 143, 148, 216, 

230-233 ;  '68,  149, 151, 152. 
Mi^.  W.  McFarland,  1869-71,  ^69,  132;  ^70,  176. 
Capt.  G.  L.  GUlespie,  1871-73.    Reports,  •71,  193;  '72,228. 
Mai.  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  332;  '74^  i,  218. 
Lient.  Col.  C.  E.  Blont,  1874-77,  '74,  i,  215.    Reports,  '74,  i,  219 ;  '75,  i,  298 ;  '76, 

ii  555. 
Maj.  N.  Michler,  1877-'—,  '77,  112.    Reports,  '77,  960;  '78, 1256;  '79, 1678. 

ABSISTAlfTS. 

Capt.  G.  J.  Lydecker,  '68,  151. 

Capt.  M.  B.  Adams,  '75.  i,  53;  '76,  u,  555. 
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TEBIUIJLION  HABBOB,  OBIO-Continaed. 

Estimates* 

By  Colonel  Cram,  1866,  forrepaiis  to  piers,  |15,315.94  (erroneoiialy  stated  afi$16,461.94)y 

'66,  i,  ^-29),  '66^  i,  5,  ui,  5,  iv,  ^.  73.    1866,  for  lepaiis  of  west  pier,  $6,511, 

'67,  143,  148,  ddO.    1887,  $8,000  to  |9,000,  '67,  217. 
By  Captain  Gillespie,  1872.  for  extension  of  piers  400  feet,  $25,000,  '72,  228. 
By  Migor  Harwood,  1873.  zor  completion  of  repairs,  $5,000.  '73,  3&. 
By  Lieut.  Col.  C.  £.  Blimt,  1874,  to  widen  channel  to  100  feet  and  deepen  to  14  feet, 

$10,000,  '74,  i,  219.    1875,  to  complete  channel  and  repairs  to  piers,  $5,000,  '79, 

1,  296.    1876,  $9,000  additional,  '76^  ii,  556. 
By  Mi^or  Wilson,  1879,  for  completion  of  existing  project,  $5,000,  and  $1,000  annually 

for  maintenance,  '79, 1688,  1689. 
Financial  Statements* 
'67,  29.  143,  148:  '68, 149, 151 ;  '69.  132:  '70^  176;  '71,  193;  '72,  228  j  '73,  334;  '74, 

i,  219;  '75,  i,  299;  '77.  961;  '78»  129,  1258;  '79,  172,  1689. 
Operations. 
Suspended  since  1838,  '66^  i,  5. 
1853-^54.  Some  repairs  made,  '66^  1,  26,  27. 
1867-^68.  Bepairs  to  old  piers  aboye  and  under  water,  raising  them  to  5  feet  above 

water,  filling  with  stone,  and  planking  over  all,  '68,  40. 
1868-72.    Operations  suspended,  '69,  132,  ^70,  176;  '71,  193;  '72,  228. 
1872-73.  2,216.45  cubic  yards  of  solid  and  loose  rock  removed  by  drilling,  blasting, 

and  dredging,  '73,  332. 
1873-74.  East  pier  extended  132  feet,  west  pier  66  feet,  blasting  and  dredging  chan- 
nel completed,  '74,  i,  218. 
1874-75.  Bepairs  to  piers  by  day  labor,  '75,  i,  298. 

1875-^6.  4,000  cubic  yards  of  material,  mostly  rock,  blasted  and  removed  from  chan- 
nel by  contract,  '75,  ii,  555. 
1876-^77.  Piers  repaired,  and  a  out  at  shore  end  of  west  pier  closed,  '77,  961. 
1877-7a  Bepairs  to  piers,  '78,  129,  1256. 
1878-^9.  Blasting  rock  and  dredging  rock,  gravel,  etc. ;  channel  70  feet  by  12  feet 

obtained,  '79,  172,  1673.  1688. 
Histoiy  of  operations,  '79,  1687. 
Private  and  Corporate  WoriL. 
A  portion  of  superstmoture,  504  linear  feet  of  the  east  pier,  rebuilt  by  the  citizens ; 

much  dredging  done  by  them  in  times  past,  '66,  i,  27. 
Projects. 
Original,  for  piers  and  dredging  at  mouth  of  Vermillion  Biver ;  details  unknown  (see 

map,  '66,  i) ;  partial  history  of,  '66^  i,  2&-29 ;  '77,  960. 
By  Colonel  Cram,  1865,  for  repairs  to  east  and  west  piers  by  contract.  '66^  1,  26-29, 

iv,  26 ;  '67,  143.    For  repairs  and  protection  to  west  pier,  '67,  21d ;  '68,  40. 
By  Captain  Gillespie,  1872,  for  deepening  the  channel  by  blasting  and  dredging  and 

for  repairs  to  piers,  '72,  228.  * 
By  Mi^or  Harwood,  1873,  for  extension  of  east  and  west  piers,  '73,  332. 
By  Lieutenant-Colonel  Blunt,  1874,  for  widening  and  deepening  the  channel  to  100 

feet  by  14  feet,  blasting  and  dredging  by  contract,  '74,  i,  219;  '75,  i,  298 ;  '76^ 

ii,  555. 
By  M%{or  Miohler,  for  completing  existing  project  by  hired  labor,  '77,  960. 

SiuTFeF. 

1865.  By  Mai.  W.  F.  Baynolds,  '66, 1,  25. 
Mapb. 

Of  Northern  and  Northwestern  Lakes,  showing  location  of  improvement,  '66,  i. 

By  Colonel  Cram,  showing  condition  ox  piers  in  March,  1865,  '66,  i. 

[O.  0.] 


TICKSBUBOy  ll06«iMippi  River,  lUSS.— PsoTEcnoif  of  watbb  vbotxt. 
Appropriations. 

1878 184, 000, '78,  88,  638. 

1879 60, 000, '79,  117,  975. 

Defease* 

Imi>ortance  of  Vlcksburg  to  defense  of  the  MissLSslppi  Biver,  '71,  371. 
fin^neers. 
Chibf  or  ENGnnmts. 
Beports,  '78,  88,  637 ;  '79,  117. 
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TICKSBlJBOt  SUssisslppi  JBtver,  MISS.— Cantmned. 

Eni^neers—Continned. 
Board  of  Enoikebrs. 
1877.  To  inveetigate  and  report  on  the  protection  of  waterfront.    Becommend: 
(1)  protection  of  Delta  Point;  (2)  oonstruotion  of  dike  from  De  Soto  Island; 
(3)  dredging  on  inner  bar;  (4)  dlyersion  of  Yazoo  River,  '78*  638. 
(Colonel  Simpson,  Migor  Snter,  and  Captain  Benyanrd.) 
Engineers  in  charge. 
Lieut.  CoL  W.  F.  Raynolds,  1871.    Report,  '71,  377. 
Capt.  W.  H.  H.  Benyanrd,  1878-^—.    Reports,  *78.  637 ;  '79,  974. 

Anai  flTAVTfl 

Capt.  C.  R.  Suter.    Report,  '71,  378. 
T.  G.  Dabney.    Reports,  '78»  644 ;  '79,  975. 
Financial  Statements. 

'78.  88,  638 ;  '79,  117,  975. 
Operations. 

1878-79.  Protection  of  Delta  Point  by  hired  labor  '79,  975,  977. 
Physical  Characteristics.   (See  Mississippi  River  between  Cairo  and  month.) 
Projects. 

By  Captain  Suter,  1871,  to  prevent  threatened  cat-off  at  Vicksborg,  by  a  contin- 
uous shore  protection,  covering  river  bank  and  extending  out  into  river  bed; 
estimated  cost,  12,747,535,  '71,  381, 382. 

By  Board  of  Engineers.  1877,  to  protect  water  front,  after  formation  of  cut-off,  by, 
(1)  protection  of  Delta  Point ;  (2)  construction  of  bar  dike ;  (3)  dredging  at 
inner  bar;  (4)  diversion  of  Yazoo  River;  estimated  cost,  |1,830,000,  '78,^,641. 
Survey. 

At  Vicksbuig,  '71,  378;  '78,  644. 

Map. 
Of  harbor,  '78»  644. 

[L.Y.a] 


ITABASH  RITER.— IMPBOYBMENT  OF. 

(See  also  Lake  Michigan  and  Wabash  Riysb  Canax..) 

Appropriations. 

I&i8  (survey) $500.    Act  of  May  23. 

1870  (allotment  for  survey) 2, 000,  '71,  486, 489. 

1871  (allotment) 14,000,  '71,  489. 

1872 50,000,  '72.58,463. 

1873 50, 000, '73,  59,  510. 

1874 25,000,  '74,  i,  67,  487. 

1875 40,000, '75,  i,  73,  740. 

1876 70, 000, '76,  i,  90,  ii,  58. 

1878 50,000,  '78.  109,  840. 

1879 20, 000, '79,  148, 1454. 

Total  to  1879 $321,500. 

Gomnierce. 

Injury  to,  by  present  condition  of  river,  '71,  486;  '72;  475.  List  of  obetmotioiu, 
'71,  486. 

Statistics,  '71,  486,  489;  '72,  463;  '77,  671;  '78,  840;  '79.  1453. 
Contracts. 

1873.  R.  MoKenzie,  rock  excavation,  wing-dams,  snagging,  and  dredging,  '73. 510; 
completed,  '74,  i,  485.  Myers  &  De  Ham,  rock  excavation  at  Grand  Chain 
(23,000  cubic  yards),  '73.  59,  511 ;  '74,  i,  486;  completed,  '75.  i,  72,  738;  '79. 


tended,  '77.  95,  669 ;  annulled  December,  1877,  '78.  831.— 1879.  D.  S.  Barmore, 
for  two  snag-boats  complete  for  $10,430,  to  be  completed  by  August,  1879,  '79, 
1448. 
En^ne«rs. 
Chief  of  Engineers. 
Reports,  '71,  62 ;  '72,  58 ;  '73,  59 ;  '74,  i,  66 ;  '75,  i,  72 ;  '7^  i,  90 ;  '77,  95;  '78, 
109 ;  '79,  148. 
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WABASH  BITK9-C<mtli»ied. 

Enylneer^— Contmned. 
BoABD  OF  Engineers. 
Conyened,  1876,  to  consider  project  for  improyement  of  riyer  by  dam  closing  Har- 
mony Cut-off.  essentially  approyed  the  recommendations  of  tiie  officer  in  cnarffe, 
*77,  669  •  '79,  1441.        ''    '^'^  »  » 

(Minors  Veitzel,  Meirill,  and  Smith.) 
Engineers  in  Charge. 

Major  Weitzel,  1871-^2.    Beports,  '71,  485,  489 :  '72,  463. 

Mj^.  W.  E.  MerriU.  187^-77.  Sports,  '73,  510:  '74,  i,  485;  '75,  i,  738 ;  '76,  ii,  57. 

Maj.  J.  A.  Smith,  1877-'-,  '77,  95.    Eeports,  '77,  667 ;  '78»  831 ;  '79, 1439. 
Assistants. 

F.  Stien,  '71,  486;  '72,  463;  '73,  510;  '74,  i,  485;  '75, 1,  738;  '76,  il,  57;  '77, 
667.    Eeports,  '71,  487 ;  '72,  514. 

Capt.  M.  B.  Adams,  '73,  514. 

C.  B.  Bateman.    Beport,  '78,  833. 

E.  J.  Carpenter.    Bepoit,  '78»  835. 

By  Assistant  F.  Stien,  1871,  for  improyement  of  riyer  from  Wabash  to  month,  by 
lock  and  dam,  remoyal  of  rooks  at  rapids,  snagging,  and  dredging,  $1,163,253, 
'71,  489. 

By  Migor  Weitzel,  1872,  for  improyement  from  LafiAyette  to  month  (175  miles),  by 
lock  and  dam  at  Qrand  Bapids,  remoyal  of  rock  at  rapids,  snagging,  and  dredg- 
ing to  giye  channel  100  feet  by  4  feet,  $312,673,  '72,  475.    For  lock  at  Grand 
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Financial  Statements. 

'71,  489 ;  '72,  58,  463 ;  '73,  59,  510 ;  '74,  i,  e7,  487 ;  '75,  i,  73,  740 ;  '76,  i,  90,  ii,  58: 
•77,  95,  671;  •78^109,  840;  '791,  148,  1454. 
liegfislation. 

Joint  act  of  States  of  Illinois  and  Indiana  (1846-^47)  chartering  Wabash  Nayigation 
Company  (see  Priyate  and  Corporate  Work),  '73,  512.  Provision  in  appropria- 
tion act  of  Congress,  1874,  to  extinguish  rights  of  Wabash  Nayigation  Com- 
pany, '74,  i,  486;  '79,  1451. 

Act  of  State  of  Indiana  giying  IJnited  States  authority  to  acquire  lands,  for  im- 
proyement of  Wabash  Biyer,by  purchase  or  condemnation,  '77,  673;  '79,  1451. 
Operations. 

1872-73.  6,450  cubic  yards  of  rook  taken  firom  .Coffee  Island  Chute ;  snagging  and 
dredgiiig  open  channel  from  mouth  to  Little  Chain  (31  miles),  '73,  59,  510;  '74, 

1873-^74.  Snagging  and  dredging^ completed  for  31  miles  aboye  mouth;  also  rock 
excayation  at  Coffee  Island  Chute ;  10,809  cubic  yards  of  rock  taken  from  Grand 
Chain,  '74,  i,  66,  485. 

1874-'75.  Excayation  of  rock  at  Grand  Chain  completed  (December,  1874)  by  re- 
moyal of  26,630  cubic  yards,  '74,  i,  72,  738. 

1875-^6.  Cleaning  out  Little  Chain  Cut-off  completed ;  progress  on  New  Harmony 
Cut-off  dam,  ^76^  i,  90,  ii,  57. 

1876-^.  Failuro  of  contractor  on  New  Harmony  dam  to  prosecute  work ;  contract 
annulled  and  work  completed  by  hired  labor,  '77,  95,  667 ;  '79,  1440.  Breach 
formed  in,  by  ice  (January,  1877),  '77,  95,  668 ;  '79,  1440.  High-water  delays 
work  at  Warwick^s  •Ripple,  '77,  669.  Bemoyal  of  11,125  cubic  yards  of  rock 
from  Little  Chain,  77,  670. 

1677-^8.  Repairs  by  hired  labor  to  dams  at  Grand  Chain  and  New  Harmony  Cut-off, 
'78, 109,  833^  836.  Dredging  by  hirod  labor  and  use  of  United  Stotes  dredge 
from  the  Ohio  Biyer,  romoying  2,731  cubic  yards  of  earth,  143  snags,  and  part 
of  coffer-dam  at  Warwick's  Ripple,  '78»  109,  834. 

1878~'79.  Bepairs  by  hired  labor  to  dams  at  Grand  Chains  and  New  Harmoir^,  '79, 
147,  1439.  Comparison  of  cost  by  hired  labor  and  contract^  '79,  1440.  Protec- 
tion of  shoro  near  GrayvUle,  111.,  '79,  147,  1443.  Construction  of  dams  at  King- 
dom Bar  and  Turkey  Island,  '79,  148,  1445.  History  of  proyious  operations, 
'79,  1451. 
Piiysieal  Characteristics* 

Description  of  riyer, '  71, 486, 487.    Distances  firom  mouth  to  points  on  riyer.  ' 72,  472. 
Height  of  high-water,  '76,  ii,  57.    Cut-off  at  New  Harmony,  '79,  1440. 
Private  and  Corporate  IToriL. 

Wabash  Nayigation  Company  charterod  by  States  of  Indiana  and  Illinois  (1846^47), 
with  right  to  enter  on  and  improye  riyer  by  locks,  dams,  or  other  deyices,  for  a 
distance  of  250  miles  aboye  mouth,  proyided  that  the  nrst  '*.  urk  be  a  lock  and 
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dam  at  Grand  Bapids ;  State  reserved  right  to  make  navigatiDn  firee  imder  oer- 
tain  conditions,  '73, 512.  Look  and  dam  at  Grand  Bapids  bniltj  but  no  other 
work  done;  dam  1,030  feet  Ions,  57  feet  wide,  10  feet  nigk;  lock  210  feet  by 
50  feet,  lift  of  10  feet ;  lock  ana  dam  of  crib-work  'filled  with  stone^  '71,  488; 
'73,  513.  Cost  of  lock  and  dam,  $105,000,  '73,  514;  preaent  (1873)  decayed 
condition  o^  '73,  59,  514.  0£fer  of  Company  to  transfer  to  United  States;  rec- 
ommendation (M^Jor  Merrill)  that  United  States  obtain  transfer,  '73, 515.  Pro- 
Yision  in  act  of  Congress  (1B74)  to  extinguish  title  of  company,  '74,  i,  483. 
Efifected  (1975)  at  cost  of  $7,000,  '75,  i,  72,  738;  '79,1451.  Erie  and  Wabaah 
Canal,  from  Toledo  (Lake  Erie)  to  Evansville  (month  of  Wabash  Biyer),  gener- 
ally following  Yalley  of  river,  '77,  672. 
Projects. 

By  Miuor  Weitzel  1872,  for  the  improvement  of  the  riTor  from  month  to  La&yette 
(175  miles)  by  the  reconstmction  of  lock  and  repair  of  dam  (ibrmeriy  bmlt  by 
Wabash  Navigation  Company)  at  Grand  Rapids,  the  removal  of  rock  at  rapids, 
closing  of  cnt-offs,  removal  of  sand  and  gravel  bars,  construction  of  wing-dams 
and  dikes,  and  removal  of  snags  and  logs,  '72,  463, 472;  '73,  59,  511.  ^proval 
of  project,  '72,  463 ;  esUmated  cost,  $312,673,  '72.  475. 

Major  Merrill,  1873,  considers  improvement  of  river  useless  until  look  and  dam  at 
Grand  Bapids  are  rebuilt,  '73,  516;  '74,  i,  66;  '75,  i,  r39.  Beoommeiided 
reconstruction  of  dam  on  old  aite^  '74,  i,  66,  486. 

MiQ.  J.  A.  Smith,  1878,  does  not  consider  the  present  reqmrementB  of  oommerce  as 
demanding  the  look  and  dam  at  Grand  Bapids,  '•78»  838. 
Surveys. 

Ordered  by  act  of  Congress,  1870,  '71,  62,  485.  Beconnaissanoe  made  in  1871,  '71, 
487.  Survey.  1872,  from  month  to  Lafayette  (175  miles),  '72,  472.  Special snr 
vey  in  1874-75,  '75,  i,  739;  in  1875-76,  '76^  it,  58;  in  1877-78 '  78^  837;  in 
187&-79,  '79.  1447. 

Maps. 
Drawings  of  dam  across  New  Harmon v  Cut-off,  '79,  1440^ 
Of  Grand  Chain,  showing  location  of  locks  and  chutes :  sketch  of  details  of  work, 

•79, 1442. 
Sketch  of  Grayville  Bend,  showing  location  of  Kingdom  Bar,  wing-dam,  and  bank 

Srotection ;  sketch  of  Turkey  uland  Dam ;  map  ahowinff^  location  of  dams  at 
ew  Hannony  and  Turkey  Ii^nd,  and  map  of  Warwick's  Bipple,  showing  loear 
tion  of  proiK>sed  cut,  '79,  1444. 
Of  Little  Chain  and  Cut-off,  showing  proposed  improvement,  '79,  1448. 

[L.  Y.  S.] 


Hr A€€ AMAUr  BITEB,  IV.  €•— Survey  ordered  by  aot  of  March  3, 1B79,  '79, 96. 


UFABBINOTON  HABBOB,  N.  T.—Impbovbmemt  of. 

Appropriatioiis. 

1873 110, 000, '73,  49. 

1874 10,000,  '74.  i,  66. 

1875 6,000,  '75,  i,  60. 

1878 5, 000, '78*  134. 

Total  to  1879 $30,000. 

Commerce. 

Local  interests,  '73,  389;  '76^  ii.  607,  609.    Proepeotive  beneftta  of  impiovemeiit, 

'76,  ii,  608,  609.    Correspondence,  '76^  ii,  610. 
Statioticb,  '73,  384,385,389,  390;  '74,  i,  273;  '75,  i,  351;  '76^  u, 608, 608, 609 ;  '77, 

984;  '78,  1281;  '79,  1739. 

Contracts. 

1873.  With  H.  J.  Mowry,  dredging,  at  $1.24,  '73,  384.— 1874.  With  C.  Daly,  diedff- 
ing,  at  24  cents  and  $1,  '75,  i,  350.— 1875.  With  £.  H.  French,  dredging,  at  34 
cents,  '75,  i,  350. 
Abstracts  of  bids,  '73,  385 ;  '75,  i,  381. 
Abstracts  of  contracts,  '73,  385;  '75,  i,  352 ;  '76^  ii,  603. 
EoiTlneers. 
Chief  of  Enqinexbs. 
Reports,  '72,  48;  '73,  49;  '74,  i,  56;  '75,  i,  60;  '76^  i,  112;  '77,  119:  '78»  134; 
'79, 177. 
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irABBIKTOTOHr  HARBOB,  Bf.  ¥.-€Qiithiaed. 

Cng'ineerti— Continned. 
Ekginbers  m  Charqb. 
Maj.  John  M.  Wilson,  1872-76.    Beports,  *73, 384, 386;  '74,  i,  272 ;  '75,  i,  349 ;  '76, 

u,  607. 
Maj.  Walter  McFarland,  1876-^—.    Beporte,  '76,  u,  602;  '77,  984;  '78,  1280;  '79, 
1738. 
Assistant. 
James  S.  Lawrence,  1875-76.    Beport,  '75,  ii,  609. 
E stimates*    ( See  also  Projects. ) 

By  Maj.  J.  M.  Wilson,  for  canal,  looks,  etc.,  |246,558.40,  '76,  ii,  608,  610 ;  '79,  1738. 
Financial  Statements* 
'73,  49,  385;  '74,  i,  56,  273;  '75,  i,  60,  351;  '76,  i,  112,  ii,  603;  '77,  119,  984;  '78, 
134,  12H1 ;  '79,  177,  1739. 

LMislation. 

1908,  Bight  to  constract  a  dam  with  locks,  etc.,  granted  to  D.  A.  Ogden  by  the  State 

of  l^w  York,  '76,  ii,  607,  608. 
Operations. 
1873-74.  8,728  onbic  yards  dredged,  '74,  i,  56.  272. 
1874-75.  14,764  cubic  yards  dredged,  '75,  i,  60,  360. 
1875-76.  12,000  cubic  yards  dredged,  '76,  i,  112,  ii,  603. 
1876-79.  No  operations,  '77,  119;  '78,  134;  '79,  177. 
Physical  Characteristics* 
General  description  of  Little  River  and  Bapide  dn  Plat ;  veloeity  of  current ;  fall  of 

river,  '73,  388,  389. 
Plans. 
By  Mt^or  Wilson,  for  the  construction  of  a  canal  with  one  look  of  a  lift  of  Hi  feet, 

270  feet  Ions,  and  45  feet  wide;  and  the  improvement  of  the  approaches  by 

dredging,  '76,  i)",  607-610.    Comjparison  between  the  proposed  canal  and  Mor- 

risburg  Canal  on  the  Canadian  side,  '76,  ii,  608. 
Private  and  Corporate  HFork. 
Stone  dam  800  feet  long,  a  small  lock,  now  abandoned,  and  a  canal  carrying  water 

to  the  mills  have  l^n  constructed,  '73,  'S89, 
1806.  Wing-dams,  to  furnish  water-power,  built  by  the  citizens,  '76,  ii,  607. 
1809.  Counter-dam,  650  feet  long,  a  stone  dam,  connecting  Ogden's  Island  with  the 

American  shore,  and  a  smaU  stone  lock,  subsequently  partially  destroyed,  were 

all  constructed,  '76,  ii,  607. 
Projects* 
By  Migor  Wilson,  for  opening  a  channel  through  the  bar  at  the  head  of  Little  Biver 

and  to  carry  it  to  the  docks,  by  dredging,  at  an  estimated  cost  of  |17,000,  '73, 

390 ;  '74,  i,  272.    For  clearing  the  channel  by  dredging  and  rock  excavation,  at 

an  estunated  cost  of  $5,000,  '75, 1,  60,  350. 
By  Muor  McFarland,  for  the  further  improvement  of  the  river  by  dredging,  '78^ 

1280;  '79,  1739. 

Snrveys. 

1872.  Examination  under  the  direction  of  Migor  Wilson.    Beport.  '73,  388. 

1875.  Under  the  direction  of  Migor  Wilson,  an  examination  of  the  practicabilities 

attending  the  eonstroction  of  a  canal  around  the  rapids  at  Waddington  made 

by  James  S.  Lawrence.    Beport,  '76,  ii,  607,  609. 
1878.  Under  the  direction  of  Major  McFarland,  '79,  1738. 
Map. 
Of  the  harbor,  June  30,  1879,  '79,  173a  [L,  J.  O.] 


UFABEHAIXE  HABBOB,  ]XEASS.-^lMPRoyEMEMT  of. 

Appropriations. 

1872-.. f  10, 000, '72,  94. 

1873 10,000,  '73.  87. 

1874 10,000,  '74,  i,  97. 

1875 10, 000, '75,  i,  107. 

Total  to  1879 |40, 000. 

List  of  appropriations,  '76, 1,  204. 
Commerce. 
Justification  of  improvement,  '72,  94,  974;  '74,  ii,  218.    Commercial  importance  of 

Woi-eham,  '74,  ii,  218;  '79.  302. 
Statistics,  '72,  974;  '73,  952;  '74,  ii,  218;  '75,  ii,  279;  '76, 1,204;  '77, 196;  '78, 

236;  '79.303.  ' 
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CoBtractft. 

Year. 

Ckmtnotwitb— 

• 

Contnolfor^ 

Befennees. 

1872 

Dredging  23,877  cable  yards,  at  9^  cents — 
Dredging  22,886  cable  yards,  at  86{  cents. . . . 

Dredging  43,614  cable  yards,  at  20  oenU 

Dredging  33,897  cable  yards,  at  20  centa 

TSfWl;  '74,11,218. 
'73,951:  '74,11, 2U. 
'75, 11,  277. 

1873 

do 

1874 

8.  F.  Shelbonnie 

1876 

Curtis,  FobM&Co 

'76,11,278;  '77,1». 

*  Contract  extended,  '73, 061. 

AbatractB  of  bids,  '73,  951;  '75,  11,  277,  278. 
Eiifftneers. 
Chief  of  Enoinbers. 
Beports,  '71,  96;  '72,  94;  '73,  87;  '74,  i,  97;  '75,  i,  107;  '76,  i,  48;  '77,  42;  '78, 
46;  '79,53. 
Enqineebb  IK  Chaboe. 
Lieat.  Col.  George  Thorn,  1871-72.    Beport,  '72,  953,  973. 
Mai.  G.  K.  Warren,  1872-'—,  '72,  954.    Reports,  '73, 950 ;  '74,  ii,  216 ;  '75,  ii,  2n; 
•76,  i,  203;  '77,  194;  '78,  226;  '79,  300. 
Assistants. 
Sophos  Haagensen,  1871,  '72,  973.    Beport,  '72,  974. 
H.  S.  Van  Insen,  1872-74,  '73,  952.    Beport,  '74,  ii,  218. 
Estimates.    (See  Projects.) 
Financial  Statements* 
•72,  94,  954;  '73,  87,  952;  '74,  L  97.ii,  218;  '75,  i,  107,  ii,  279;  '76,  i,  48,804;  '77, 
42,  196;  '78,  47,  226;  '79,  »,  303. 
Operations. 


1873- '74 
1874-75 
1876- '77 
1877-70 


Dredging. 


Onb.ydt, 
46,763 
43,514 
88,387 


t 

M 


2Vmm. 


Brash  saad-fenoe  constnicted. 


"74,  ii,  Z18.  m 
75,iL2n. 
•77,107. 
*79,SQL 


Physical  Cbaracteristics. 

Presence  of  bars  and  sunken  rocks,  '72,  94,  975.    Tides  and  cmrents,  '72,  975;  *lSt 
1,  48.    FoimatioD  of  bars,  '74,  ii,  219.    Bite  described,  '79,  300. 
Projects. 

By  Lieutenant-Colonel  Thorn,  for  dredging  in  and  remoYal  of  rooks  firom  the  Wewe- 
anlit  Biver  and  Wareham  Biver  and  hiftrbor,  at  a  total  estimated  cost  of  ^15,000, 
•72,  94,  953. 

By  M^j.  G.  K.  Warren,  for  the  application  of  the  balance  of  the  appropziationB  to- 
wards the  construction  of  a  omsh  fence  along  the  beach,  weighting  it  with 
stone  to  arrest  ihe  advance  of  the  sand,  '77,  196. 
Surreys. 

1870.  Included  in  Coast  Survey,  •72,  974. 

1871.  By  Sophus  Haagensen.    Beport,  '72,  974. 
1873.  By  H.  8.  Van  Ingen,  '74.  u,  218. 

1876-77.  Under  the  direction  of  Major  Warren,  '77,  195. 

[L.  J.  O.) 


WASHINOTON   ANB  OEOBOETOirN   HARBORS, 

Impkovbment  op. 

(See  also  Potomac  Biysr.) 

Appropriations. 

1833 •$150,000.    Act  of  March  2. 

1873 50,000,  '73,  73,  767;  '74,  i,  83,  ii,26. 

1878 50,000,  •78^  70,  507. 

1879 50,000,  '79,82,598. 

Total  to  1879 $300,000. 

*  See  proviso,  act  of  March  2, 1888. 
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ITASHIBrOTON  ANB  0£0»0£TOWIV  HARBORS*  B.  €.-Oont'd. 

Commerce* 

Statistics,  '74,  ii,  26;  '75,  ii,115;  '77,  357  j  '78,  506;  '79,  5W. 
Contracts* 

1874.  W,H.  Beard,  dredging,  at  80  cents  per  cubic  yard,  '75,  ii,  112.— 1878.  H.P. 
Gilbert,  dredging,  at  20  cents  per  cubic  yard,  '78,  502.    Brainerd  &  Bice,  dredg- 
ing, at  9i  cents  per  cubic  yard ;  annulled,  '79,  5%. — 1879.  George  C.  Forbes  & 
Co.,  dredging,  at  13 A  cents  per  cubic  yard,  '79,  595. 
Abstracts  of  bids,  '74,  ii,  28;  '75,  ii,  112  ('76,  i,  344,  all  rejected);  '78,  502;  '79, 594, 
595. 
Bocnments*    (Not  published  in  reports. ) 
Beports  of  Board  of  Survey,  S.  Doc.  15,  42d  Cong.,  3d  Sess.,  '73,  73,  766;  '74,  i, 
83,  ii,  25;  '75.1,91. 
Enirineers* 
CHmF  OF  Enoineebs. 
Beports  (1867-72,  see  Potomac  Biver),  '73,  73;  '74,  i,  83;  '75,  i,  91;  '76,  i,  66; 
'77,  63:. '78.  70;  '79,82. 
Board  of  Subvey. 
Appointed  in  1872  to  consider  the  subject  of  the  improvement  of  the  Potomac 
Kiver.    Beport,  S.  Doc.  15,  43d  Cong.,  3d  Sess. ;  '73,  73,766;  '74, 1,  83,  ii,  25; 
'75,  i,  91,  it  111 ;  '76,  i,  345. 

E17GINEEB8  IN  CHARGE. 


'78. 
501,  508;  '79,  591. 

Lieut.  Thomas  Turtle,  '73,  767;  '74,  Ii,  26. 
SiStlmates* 

By  Board  of  Survey,  agn«gate  for  thorough  improvement,  |6,050,000,  '75,  ii,  111. 

By  S.  T.  Abort,  Easby's  Point,  laud  damages,  $62,411 ;  improvement,  $870,002 ;  total, 
$932,413.  Analostan  Island,  land  &mages,  $2,300;  improvement,  $878,348; 
total,  $879,648 ;  contingencies,  etc.,  $90,603.  Grand  total,  $1,902,664,  '75,  ii,  116, 
119. 

For  modified  project,  1878,  viz :  for  a  20-foot  and  15:foot  depth  of  channel,  to  be  ob- 
tained by  dredging,  slope  protection,  crib- work,  etc. ;  aggregate,  $2,592,000,  '78, 
505  506'  '79  597. 

For  completion,  1879,  of  existing  projects,  $2,592,000,  '79,  598. 
Financial  Statements* 

'73,  73,  767 ;  '74,  i,  83,  ii,  26;  '75,  i,  91,  ii,  115;  '76,  i,  66,346;  '77,  64, 357 ;  '78,  70, 
507;  '79,82,598. 
Operations* 

History  of,  to  1879,  '79,  591. 

1874-^5.  A  channel  20O  feet  wide  by  15  to  16  feet  deep  has  been  cut  through  the 
bar  above  and  below  Long  Bridge,  '75,  i,  91 ;  146,381  cubic  yards  dredged,  '75, 
-  U,  113. 

1875-76.  336  cubic  yards  rock  removed  by  hired  labor,  '76,  i^  66, 344. 

1876-^77.  Bemoving  rock  by  hired  labor  continued ;  522  cubic  yards  removed,  '77, 
63,  351-356. 

1877-78.  The  small  balance  of  funds  available  expended  in  dredging,  '78,  70,  502. 

1878-79.  Dredging  in  Washington  and  Georgetown  channels  continued,  '79,  82, 595, 
596. 
Physical  Characteristics* 

General  description,  '75,  ii.  111,  112;  '76,  i,  345;  '78,  501. 
Private  and  Corporate  HForit* 

A  temporary  channel  dredged  by  coal-shippers  and  merchants  in  1878,  '78,  70,  502. 
Plans*     (See  Estimates  and  Projects.) 

By  Board  of  Survey  (see  Mis.  S.  Doc.  15, 42d  Cong.,  3d  Bess.),  '73,  73,  766 ;  '75,  i,  91, 
ii.  111 ;  '78,  5&. 
Projects* 

By  Miuor  Craighill,  for  dredging  to  depth  of  12  feet  and  14  feet  in  the  Virginia  Chan- 
nel and  along  the  Washington  front  as  high  as  Seventh  street, '73,  73,  767. 

By  S.  T.  Abert,  for  dredging  the  Virginia  Channel  below  Easby's  JPoint  and  below 
Qiesboro'  Point  to  15  feet  in  depth,  ' 75,  111,  112.  Modification  of  project  of  Board 
of  Survey  in  1878  for  a  20-foot  and  15-foot  channel  by  dredging,  slope  protection, 
crib-work,  etc.,  '78,  70,505,506;  '79,  596,597. 
Surveys* 

1873.  By  Lieut.  Thomas  Turtle,  under  direction  of  Major  Craighill,  '73,  767;  '74, 
ii,26. 

1878.  By  8.  T.  Abert,  '78,  504. 
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Svnreys— Continued. 
Maps. 
Showing  the  lemoTal  of  rock  in  1876,  '77,  H56.    Of  the  hubocB,  by  Q.H.  Gill, 
under  direction  of  S.  T.  Abert,  1878,  '78,  504. 

[C.C.] 


UFASHINOTOIV  HARBOR,  M.  C— Imfrovxideht  of. 

(See  also  Pamlico  BxvmsL  ajxd  Tab Kitxr.) 

Appropriatioii. 

1852,  |5,U00.    Act  of  August  90. 
Commerce. 

Statistics,  '73,  856,  859. 
Boeumente.    (Not  printed  in  reports.) 

All  records  of  operations;  also  report  of  survey  ordered  by  aot  of  Hazoh  3, 1873. 
Eiifftneers. 

Chief  of  Engineers. 
Reports,  '72,  74;  '73,  78,  79. 

Engineer  in  Charge. 
MaJ.  WilUam  P.  Craighill,  1872.    Beport,  *78,  854. 

George  H.  Elliott.    Report,  '73,  855. 
Estimate. 
By  Qeorge  H.  Elliott,  1872,  for  a  9-foot  channel  by  dredging^  dikes,  xemoval  of  piks 
and  other  obatmctions,  $35,000,  '73,  855,  856. 
Physical  Cliaracterlstics. 
General  description,  '73,  855,856. 

Plan. 

By  George  H.  Elliott,  1872,  for  a  9-foot  channel  by  dredging,  dikes,  remoYal  of  piles 
and  logs,  '73,  79,855,856. 

1872.  By'Oeorge  H.  Elliott,  under  direction  of  Mf^or  CralghilL    Report,  '73, 854, 
855, 859.    Resurvey  ordered  by  act  of  March  3,  1873,  '73,  127. 


WATEREE  RITERy  S.  €•— Survey  ordered  by  act  of  March  3,  1879,  '79,  %. 


1¥ATER  OAUOES  ON  HEISSISSIPPI  RIVER.— (See  Mississippi  Biveb 
between  Cairo  and  mouth;  also  Mississippi  River  Lsvees.) 


UFATERTOHFN  TO  HEBTNEPIBT.— (See  Hennepin  Canal.) 


UFAUKEOAIir  HARBOR,  ILIi.—lBfPROVBMSNT  of. 

Appropriation. 

18o2,  $15,000.    Act  of  August  30. 
Commerce. 

Local  commerce  does  not  warrant  any  expenditure  by  government  on  improvexneDt 
Benefits  to  commerce  by  the  construction  of  a  harbor  of  refhge,  '73,  247, 249. 
Bocoments.    (Not  published  in  reports.) 

S.  Doc.  16, 34th  Cong.,  Ist  Sees. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '66.  i,7 ;  '79,  157. 
Engineers  in  Charge. 
Maj.  J.  D.  Graham,  T.  £.,  1857.    Reports,  S.  Doc.  16,  34th  Cong.,  3d  SesB.,  psg« 

140:  S.  Doc.  42, 35th  Cong.,  Ist  Sees.,  page  61. 
Maj.  D.  C.  Houston,  1872,  charged  with  examination  of  harbor,  '72,  96;  '73;  X; 
'79,  157.    Report,  '73.  247. 
Assistant 

Mr.  W.  j!  Bryson.    Report;  '73,  248. 
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ITAVKEOAIV  HARBOR,  II«I«.-<7ontiiined. 

fistiinates*    (See  aim  Plana. ) 
By  M^or  Graham,  for  breakwater,  $137,966.10, 8.  Doc  42, 35tli  Cong.,  1st  Seas.,  pages 

61, 175. 
By  M^jor  Houston,  for  pile  piers  and  dredging,  |75,000,  '73,  248;  breakwater  and 
dredging,  $817,860,  '73»  248. 
Operations. 
1855.  One  crib  30  feet  long  and  25  feet  wide  placed  in  line  of  proposed  breakwater, 
afterward  carried  away  daring  a  storm ;  sinoe  then  nothing  has  been  done,  '73, 
247. 
Physical  Citaracteristics. 
General,  of  Waakegan  Biver  and  Harbor ;  advance  of  shore  line ;  shoaling  off  shore, 
'73,  247,  248. 
Plans. 
By  Major  Graham,  1855,  breakwater  parallel  to  shore  line,  protecting  heads  of  the 
bridge  piers,  1,380  feet  long ;  estimated  cost,  $137,966.10,  S.  Doc.  42, 35th  Cong., 
1st  Sess.,  pages  61, 175;  '73,  247. 
By  li%jor  Houston,  1873^  for  harbor  sufficient  for  local  pnrposes,  pile  pier  and  exca- 
vation of  basin ;  estmiated  cost,  $75,000,  '73,  248.    To  afford  a  harbor  of  refuffe, 
a  rectangolar  system  of  outside  breakwaters,  with  an  entrance  500  feet  wide ; 
estimated  cost,  $817,850,  '73,  248. 
Private  and  Corporate  HFork. 
Bridge  pier  700  feet  long  to  12  feet  water,  built  in  1855 ;  much  dilapidated  in  1873, 
^3,  249. 
Surveys* 
1855.  Directed  by  M^lor  Graham,  S.  Doc.  42, 35th  Cong.,  1st  Bess,  page  3 ;  '73,  247. 
1873.  Examination,  dlreoted  by  Mi^or  Houston,  '73,  248. 
1879.  Ordered  by  act  of  Congress,  March  3, 1879 ;  assigned  to  li^jor  Houston,  '79, 157. 


HrEIiliFIiEET  HABBOB,  MASS.— lMFSoyisME2ffT  of. 
Api^ropriation. 

1872,  $5,000,  '72,  94. 

Commerce. 

Justification  of  improTement,  '72,  973. 
Stahstigs,  '72,  973. 
Contract* 

1873.  With  Samuel  Dyer,  for  rock  removal,  '73,  1100. 
Eni^eers. 

Chiev  of  Enoinsebs.  ^ 

Beports,  '71,  96;  '72,  94;  '73,  105;  '74,  i,  115. 
ENonncKR  in  Chabob. 

Lieut.  Col.  George  Thom,  1871-74.    Reports,  '72,  949,  969;  '73,  1100;  '74,  ii,  324. 

A88I8TAMT. 

Sophns  Haagensen,  1871.    Beport,  '72,  969. 
Estimates.    (See  also  Project.) 

By  Sophns  Haagensen,  for  dredging,  fiom  $1,976  to  $31,004,  '72,  971. 
Financial  Statements. 

•73, 105, 1101 ;  '74.  i,  115,  ii,  325. 
Operations. 

1872-74.    Bock  removal,  '73,  1100 ;  '74,  i,  115,  u,  325. 
Pliysical  f/iiaracteristics. 

Presence  of  rocks, '72, 94, 949, 971.  Characterof  harbor  bed, '72, 971.   Tides, '72. 971. 
Plan. 

By  Sophns  Haagensen,  plans  fbr  dredging  the  east  and  west  channels  to  various 
widths  and  depths.  '72,  971-972. 
Project. 

By  Lieutenant-Colonel  Thom,  for  the  removal  of  rook,  to  cost  $4,0S0,  '72,  972. 
Surveys. 

1850.  Inclnded  in  the  Coast  Survey,  '72,  969. 

1871.  By  Sophns  Haagensen.    Beport,  '72,  969. 


HFEIiL'S  HABBOB,  Mil.— Improvkhxnt  of. 

Appropriation. 

1872,  $5,000,  '72,  91. 
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UTEIiliS  HAHBOB.  MC^Contmned. 

Bavineers. 

Chief  of  ENomKERS. 

Reports,  '71,  96;  '72,  91;  '73,  100;  '74,  i,  109. 
Engineer  in  Chakob. 
Lieut.  Col.  George  Thorn,  1871^4.    Reports,  '72,  938,956;  '73,  1078 ;  '74,  ii,  30S. 
Expenditures. 
1872-73.  For  repairs,  $4,675.07,  '73,  107a 
1873-74.  For  repairs,  $324.93,  '74,  ii,  308. 
Financial  Statements. 

'73.  100,  1078;  '74,  i,  100,  ii,  308. 
Operations. 
Constmctiou  of  a  pier  of  crib- work  250  yards  Ions  by  the  govemmexit  in  early  times, 
'72  91  938.  «'«»•'«» 

187a-'74.  Repairs  to  pier,  '73,  1078 ;  '74,  i,  109. 
Project. 

By  Lieutenant-Colonel  Thom,  for  repairs,  to  cost  $5,000,  '72,  956. 
Survey. 

1871.  Under  direction  of  Lieutenant-Colonel  Thorn.    Report,  '72,  956. 


fVBSTBBM  BITEBS.— Improvement  of,  by  dredging,  removal  of  snags, 

WRECKS,  AND  OTHER  OBSTRUCTIONS,  INCLUDING  ARKANSAS,   HiSSISSIPPI,  US3- 

80URI,  AND  Ohio  Rivers. 

(See  also  in  this  index  the  titles  Arkansas,  Mississij^pij  etc..  for  similar  and  other 
improvements  made  £rom  the  separate  appropriations  lor  those  rivers.) 

Appropriations. 

Arkansas  Biver. 

1832,  for  removal  of  obstmctions $15, 000  00.    Act  of  July  3. 

1835,  for  construction  of  snag-boats 40, 000  00.  Act  of  March  3. 

1837,  for  removal  of  obstmctions 25, 000  00.  Act  of  March  3. 

1838,  for  improvement 40,000  00.    ActofJuly7. 

1852,  for  improvement.... 40,000  00.  Act  of  August  30. 

1868  (allotment) 20,000  00, '68,  24. 

MUsissippi  Eiver. 

1868  (aUotment) 40,000  00,  '68,24. 

Miaeowri  Eiver, 

1852,  for  improvement 40,000  00.  Act  of  August  30. 

1868  (allotment) 25,000  00, '68,  24. 

Ohio  River, 

1827,  for  removing  snags,  etc 30,000  00.    Act  of  March  3. 

Building  snag-boata, 

1866 550,000  00.  Actpf  Jane23. 

Mississippi  and  Ohio, 

1820(8urvey) 5,000  00.  Act  of  April  14. 

1824,  from  mouth  of  Missouri  to  New  Orleans, 

and  the  Ohio  from  Pittsburgh  to  month  ....  75, 000  00.  Act  of  May  4. 

1828,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  May  23. 

1829,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  March  3. 

1830,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  April  23. 

1831,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  Man^  2. 

1831,  from  Pittsburgh  to  New  Orleans 150, 000  00.  Act  of  March  2. 

1834  (relief  claim) 6,240  63.  Act  of  June  30. 

1836,  from  Louisville  to  New  Orleans 60, 000  00.  Act  of  July  2. 

1836,  from  Pittsburgh  to  New  Orleans 17, 800  00.  Act  of  Julv  2. 

1837,  from  Louisville  to  New  Orleans 60, 000  00.  Act  of  March  3. 

1838,  from  Louisville  to  New  Orleans 70, 000  00.  Act  of  July  7. 

Missouri  and  Mississippi  above  mouth  of  Ohio, 

1836,  for  improvement 40,000  00.  Actof  Jnly2. 

1836,  for  improvement 40,000  00.  Actof  MarchS. 

1838,  for  improvement 20,000  00.  Actof  July7. 

Mississippi,  Missouri,  and  Ohio, 

1832,  for  improvement 50,000  00.  Actof  Maroh2. 

1833,  for  improvement 50,000  00.  Actof  July  2. 

1834,  for  improvement 50,000  00.  Actof  July2. 

1835,  for  improvement 50,000  00.  Actof  MarchS. 

1837,  for  improvement 23,000  00.  Actof  July7. 
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l¥£ST£R]tf  BITEBS-Contlnaed. 

Appropriations^ Coptinned. 

Mississippi,  Missouri^  Ohiio,  and  Arkansas, 

lSA2y  for  improvemeut  and  building  sna^-boats .  $100, 000  00.    Act  of  August  23. 

1043,  for  improTement  of  Mississippi,  Mis- 
souri, Ohio,  and  Arkansas 150,000  00.    Act  of  March  1. 

1844,  for  improvement  of  Mississippi,  Missouri, 

Arkansas,  and  Ohio  below  falls 180,000  00.    Act  of  June  11. 

1852,  for  construction  and  repair  of  boats  ....  150, 000  00.    Act  of  August  30. 

1866,  for  improvement  of  Mississippi,  Missouri, 

Ohio,  and  Arkansas 550,000  00.    Act  of  June  23. 

Mississippi,  Missouri,  and  Arkansas, 

1870 150,000  00, '70,  66. 

1871 150,000  00,  '71,  58. 

1872 90,000  00, '72,  52. 

1873 100,000  00,  »73,  57,  492. 

1874 100,000  00,»74.i,63. 

1875 100,000  00,  '75,  i,  67,  516. 

1876 100,000  00, '76,  i,  79,  622. 

1878  (two  acts) 280,000  00,  '78,  89,651. 

1879 190,000  00,  '79,  121,  1051. 

Total  to  1879 |4, 222, 040  63 

Commerce. 

Justification  of  improvement,  '67,  379;  '68,  629:  '71,  310.  Amount  of  commerce 
to  be  benefited,  '68,  629 ;  '72,  340.  Improvecl  condition  of  river,  '71,  308.  List 
of  steamers  sunk  between  Cairo  and  vicksburg,  '67,  387,  391 ;  on  Lower  Mis- 
souri, '68, 654.  Obstruction  to  navigation  by  Kansas  City  bridge,  '69,  305,  308. 
Danger  of  cut-ofl:  at  Vicksburg,  '70,  399. 

Statistics.  '68,  662. 
Contracts. 

1867.  Marine  Railway  and  Dock  Company,  construction  of  snag-boats,  '67,  382. 
William  Jones,  construction  of  snag-boats,  '67,  !)82.  C.  T.  Dumont,  construc- 
tion of  snas  boats,  '67,  382.  Neal  Manufacturing  Company,  construction  of 
snag-boats,  °67,  382.  Dennis  Long,  construction  of  snag-boats,  '67,  382.  Mor- 
ton &,  Stratzman,  construction  of  snag-boats,  '67,  382.  Hill,  Hewitt  &  Co., 
construction  of  snag-boats,  '67,  382.  Vance  &  Armstrong,  construction  of  snag- 
boats,  '67, 382.  J.  J.  Hair,  construction  of  snag-boats,  '67, 382.  D.  J.  Williams 
&,  Co..  construction  of  snag-boats,  '67,  382.  Swift's  Iron  and  Steel  Works,  con- 
struction of  snag-boats,  '67,  382.  Henry  Wery,  construction  of  snag-boats,  '67, 
Hedrick  &  LaiiUey,  construction  of  snag-boats,  '67,  382.  Thomas  Murdock,  :^, 
hire  of  snag-boat,  '67,  385.  Cincinnati  Wrecking-Boat  Company,  hire  of  snag- 
boat,  '67.  ;^5.  Arkansas  and  White  Kiver  Wreckinff  Company,  hire  of  snag- 
boat,  '67,  385.— 1868.  Samuel  Cummings  &  Son,  hire  of  sna^-boat,  '68,  6lU. 
Jacob  Gominger,  hire  of  snag-boat,  '68,  610.  John  De  Camp,  hire  of  snag-boat. 
'68,  610.  Nifes  Work,  hire  of  snag-boat,  '69,  29.— 1873.  N.  G.  Thom,  construc- 
tion of  snag-boat,  '73,  488. 

Difficulty  of  complying  with  regulations  concerning  contracts,  '67,  394 ;  '68,  605. 

Abstracts  of  bids  for  snag-boats,  '67,  380,  :{84,  393 ;  '68,  610 ;  '69,  291 ;  '73,  488. 

Abstract  of  bids  for  wrecking  steamers,  '67,  384. 

Abstracts  of  contracts,  '67,  382,  385 ;  '68,  610 ;  '69,  291;  '73,  488. 
Cnifineenu 

Chief  of  Enoimeebs. 

Reports,  '66,  i,  4,  ii,  41,  iii,  37:  '67,  39;  '68,  58;  '69,  49;  '70,  66;  '71,  57;  '72, 
52;  '73,  56;  '74.  i,  62;  '75,  i,69;  '76,  i,  79;  '77.  79;  '78,  89;  '79,  120. 

£koinbbrs  in  Charge. 

Col.  J.  N.  Macomb,  1867-^0.    Reports,  '67,  376,  :^,  394 ;  '68,  589,  596,  604,  621 ; 

'69  285  301  307  *  '70  391  398. 
Ueni  Coi  W.V.  Raynolds,  1870-73,  '70, 66,  394.    Reports,  '71, 307, 382;  '72. 335. 
Col.  J.  H.  Sim])Son,  1873,  73,  56. 

MaJ.  C.  R.  Suter,  1873-'—,  '73,  56,  486.    Reports,  '73,  486;  '74,  i,  368;  '75,  i,  613; 
'76,  i,  618;  '77,  495;  '78,  649;  '79. 1049. 

AB8ISTANT8. 

Capt.  C.  W.  Howell.    Reports,  '67,  390 ;  '68,  605;  '69,  310. 
Capt.  C.  R.  Suter.    Reports,  '69,  303;  '70,  395;  '71,  383. 
8.  T.  Abert,  '69.  50,  296,  301. 
J.  F.  Richardson.    Report,  '68,  594. 

D.  Hiner.    Report,  '68,  597. 

C.  E.  Pierce,  '67,  392 ;  '68,  602,  607. 

E.  M.  Shield.    Report,  '68,  602,  605,  632 
E.  G.Hamlin.    Report, '67,  594. 

37  EN 
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WESTERN  BIVEBS-Continiied. 

Estimates. 

For  monthly  cost  of  light-dnift  snag-boat.  $3,160,  '68,  609,  633. 
By  Captain  Howell,  186B,  for  building  light-draft  snag-boat,  1^,000,  '68^  631,  633. 
By  Major  Sater,  1875,  for  iron  hnll  snag-boat,  $345,000,  '73,  490:  '74,  i,  371;  '75. 
i,  516;  '76,  i,  622;  '77,  79,  497. 

Financial  Statements. 

•67,  39  J  '68,  69;  '69,  301 ;  '70,  66;  '71,  58;  '72,  52;  '73,  57,  492;  '74,  i,  63;  '75,  i, 
67;  '76.  i,  79;  '77,  79;  '78,  89;  '79,  121. 
I^eifislation. 

Act  of  Congress  July,  1866,  authorizing  construction  of  bridge  OTer  Missouri  at 

Kansas  City,  '69,  309. 
Operations. 
1866-^67.  Construction  of  snag-boats,  '67,  39,  377.    Bemoval  of  wrecks  below  St 

Louis,  '67,  378,  392. 
1867-'68.  Operation  of  snag-boats,  '68,  58^  590,  610,  613.    Bemovftl  of  wiecks  by 

hired  labor,  '68,  591,  600.    Construction  of  sua  -boats  Long,  De  Bussy,  and 

Abert,  '68,  602,  605.  ^ 

1868-'69.  Operation  of  snaff-boats.  '69,  50,  286.    Completion  of  snag-boat  Thayer, 

'69,  49.    Purchase  of  curedge-Doat  Octavia,  '69,  49.    Descriptioii  of  snag-boate, 

'69,  292. 
1869-^0.  Removal  of  obstruoti<Mis  and  dredging,  '7Q,  65,  391. 
1870~'71.  Removal  of  obstructions  and  dredging,  '71,  57,  306. 
1871-^72.  Removal  of  obstructions  and  dredging;,  '72,  52,  337. 
1872-73.  Removal   of  obstructions  and  dred^^g,  '73,  577.     Loos  of  snag-boit 

Thayer,  '73,  57,  486.    Construction  of  iron  snag-boats,  '73,  483. 
1873^4.  Removal  of  obstructions,  '74,  i,  62,  368.    Completion  uf  snag-boat,  '74,  i, 

369. 
1874-'75.  Removal  of  obstructions,  '75,  i,  67,  514. 
1875-'76.  Removal  of  obstructions,  '76^  i,  79,  619. 
1876-77.  Removal  of  obstructions,  '77,  495. 
1877-78.  Removal  of  obstructions,  '78,  89,  649. 
1878-^9.  Removal  of  obstructions,  '79,  120, 1050. 

Liti  of  ob9truotiona  removed. 


Tear. 

Miwisaippi  Kiver. 

MisMnui  BITOT. 

.  BeiiBTeaeM. 

« 

Rnagi. 

Trees. 

Logs. 

Soags. 

Trees. 

Logs. 

Snags.    Trees. 

1 

Logs. 

11866-'(J7 

18e7-'68 

168 
»52 

"  '4,'648" 

7 

222 
1,096 

149 
50 

'68.613. 

a868-'eQ.... 

8,6i6 

4 

1 

1 

aww-'To 

813 

22,504 

9 

1,418 

10,946 

56 

806 

114 

8 

'70,  SM. 

2870-71 

1,200 

6,000 

17 

1,110 

6,800 

16 

1,169 

5,925 

16 

71,58. 

l«71-'72.... 

1,366 

2,621 

12 

2,226 

12,100 

72 

542 

'     250 

2 

»72,339. 

Jk8?2-73.... 

1,860 

1,713 

5 

918 

3,665 

23 

110 

44 

'73, 489. 

1873-74 

630 

516 

6 

841 

1,408 

14 

1,471 

1,023 

20 

'74,  i,  M8. 

J874-'7ft 

1,461 

2,084 

14 

649 

1,670 

23 

668 

1,104 

9 

*75,  i,  515. 

1876-76 .... 

1,213 

1,589 

6 

456 

843 

8 

546 

1,274 

5 

'76,  i,  630. 

1876-77 

696 

402 

4 

161 

5 

193 

234 

3 

'77,497. 

1877-78 

880 

3,346 

1 

803 

•  ■  •  ■ 

12 

430 

1,177 

U 

>78,  65L 

a878-7» 

1,133 

2,690 



876 

258 

'79,  lOSO. 

1 

fhysieal  Characteristics. 

Of  Lower  Mississippi,  '68.  623 :  of  Mississippi,  '70,  398,  402.  Floods  on  Arkansad, 
'69,  299,  351.  rlootls  on  Missouri,  '69,  !^1.  Current  observations  on  Arkansai^, 
*69,  298.  Abrasion  of  banks  on  Mississippi,  '70,  398.  Danger  of  cut-off  at 
Vicksburg,  '70,  399.  Formation  of  snags,  '68,  624;  '73,  489.  Formatiou  of 
drift  piles,  '68,  624. 
tPlans. 

By  Capt.  C.  W.  Howell,  for  river  ohannelers,  '69,  310,  311. 

By  J.  A  Rjkgan^  for  improvement  of  Miasissippi  by  prevention  of  floods,  '70^  400. 
Considered  impracticable,  '70,  402. 
.Projects. 

The  improvement  of  these  rivers  does  not  admit  of  permanent  construotioos,  '67, 
379;  '6a  621;  '70,  391;  '73.  489. 

yoT  the  removal  of  wrecks,  '67,  378,  390,  392.  For  the  construction  of  light-drafi 
snag-boats,  ^Sa  59,  597,  599.  For  lighting  reaches  of  Mississippi  River,  '68, 594. 
611. 


RIVEB8  AXD  HABB0R8.  679 

lilBSVfiBll  WnnBRS-^ContlDned. 

F  rojects— Continaed. 
For  the  improvement  of  the  Miflsonri  by  reotifioation  of  channel  and  removal  of 

obstractionfi  by  hired  labor,  '68,  621,  G2A. 
By  Lieut.  CoL  W.  F.  Kaynolds.  1870.  for  rebuilding  mag-boat  so  as  to  reduce  draft 

from  4i  to  2i  feet,  '71,  58,  382,  385.    Requirements  of  snag-boats,  '71,  310,  382, 

3H6.    Necessity  for  iron  hulls, '72,  340. 
By  Ma^.  C.  Sater,  1873,  for  removal  of  trees  from  banks,  the  construction  of  four 


Surveys. 

1867.  Of  Upper  Missouri  and  Arkansas  Rivers,  '68^  59,  591 ;  '69,  50. 

1868.  Continuation  of  surveys,  '68,  58. 

1869.  Of  Lower  Missouri,  Mississtppi,  and  Arkansas  Rivers,  '69,  50,  286,  297. 

1870.  Completed  on  Arkansas,  '70,  65,  391.    Progress  of,  on  Missouri  and  Missis- 
sippi, '70,  65,  391. 

1876.  Of  Missouri  above  St.  Joseph,  '76^  i,  627. 

[L.  Y.S.] 


1V1B8T  HATEN  HARBOR,  COnrnr.—SuRVSY  of. 

Comineree. 

Statistics,  '76,  i,  234,235. 
Eiifftneers. 

Chief  of  Ekgiksbrs. 

Report,  '76,  i,  53. 
Enoinssr  in  Charge. 

Maj.  J.  W.  Barlow,  1875.    Report,  '76,  i,  233. 

4  OCT  ATA  Wr 

U.  N.  Babcock,  1875.    Report,  '76,  i,  234 
Physical  Cbaracterlstics. 

Tides,  '76,  1,  234. 

Plan. 

By  Maj.  J.  W.  Barlow,  1875,  for  dredging  a  channel  60  feet  wide  and  6  feet  deep  at 
mean  low-water,  at  an  estimated  cost  of  $11,340,  '76, 1,  234. 

1875.  By  H.  N.  Baboook,  '76,  i,  234. 


W^STPORT  (SaniratnclK)  HARBOR,  COlVllll.—lBfPRovEMENT  of. 

Api^ropriations. 

1826  (survey) $400,    Act  of  May  20. 

1827 1,500,  '71.  80L 

1836 3,000.    Act  of  July  4, 1836. 

1837 3,734.    Act  of  March  3, 1837. 

1838 4,782.    Act  of  July  7, 1838. 

1867 2, 500, '67,  44. 

1870 2,500,  '70,  57. 

Total  to  1879 $18,416. 

Statement  of  appropriations,  '71,  801.    Appropriations  inadequate  for  work  to  be 
done,  '67,  44 ;  '68,  66 ;  '69.  57. 
Commerce. 
Jnstilication  of  improvement,  '71,  804;  '73,  1022,  1025;  '79,  323. 
Statistics,  '70,  445;  '71.  801;  '72,  900. 
Contracts* 
1H70.  J.  Beattie,  for  dry  rubble-stone  work,  $10  per  cubic  yard ;  for  excavation  in 

sand,  40  cents  per  cubic  yard,  '70,  444. 
Abstract  of  bids,  '68,  749. 
I>Ocuments«    (Not  published  in  reports.) 
H.  Doc.  18,  39th  Cong.,  2d  Sess. ;  '71,  801. 
Enfrlneers. 
CuiBF  OF  Engineers. 
Reports,  '67,  44;  '6^  66;  '69,  57;  '70,  74;  '71,  86;  '72,  84;  '73,  92;  '78,  51; 
'79.  56. 
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INDBX  OF 


l¥£STPOBT  (Sa«V«tttck)  HABBOB,  GOIin«.-C<mti]Laed. 

£  Dg^ineers— Continned. 
Enoineera  in  Charge. 
Haj,  D.  C.  Hooffton,  1867-70.    Reports,  '67,  451 ;  '68.  749;  *69,  410. 
Mi^.  G.  K.  Warren,  1870-'—.    Reports,  '70,  444;  '71.  bOO;  '72,  900;  '73. 1021; 
•79.  a». 

Capt.  W.  *H.  Swift,  1887.    Report, '71.  801. 
H.  N.  Baboock.    Reports,  '71,  802;  '73,  1022. 
J.  P.  Cotton,  '79.  320. 
Esttmates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'68,  749;  '69,  410;  '72,  84;  '73,  92,  1022. 
Operations. 
18;i7.  Sea-wall  at  Cedar  Point  completed  for  $1,000 ;  channel  excavated  to  4  feet 

depth  '71.  801 ;  '73,  1032. 
1867-70.  Work  sospended;  sorvey  made,  '67,  451;  '68.  749;  '70,  74,  444. 
1870-71.  Sea-wall  at  Cedar  Point  repaired;  surrey  made,  '71,  86,  801,  802. 
1871-79.  Work  saspended;  surveys  made,  '72,  84;  '73,  92,  1021;  '79,  320. 
Fiiysicai  Ciiaracteristlcs. 
General  description,  '71,  802 ;  '73,  1021,  1022 ;  '79,  321.    Tidal  observations,  '73, 92, 
1022. 
Plans. 
By  H.  N.  Babcock,  1871,  for  repairs  and  protection  of  breakwater  and  remoTtne 
loose  rock  in  channel;  estimated  cost,  |1,424,  '71,  803.    For  improving  canal 
•by  dredging  to  a  depth  of  5  feet,  banking  up  and  riprapping  east  side,  buiidiog 
wall,  and  paving  both  banks;  estimated  cost,  |^,369,  or  without  pa\iiig, 
120,010,  '71,  803;  '73,  1025. 
By  U.  N.  Babcock,  1873,  for  dredging  channel  60  feet  by  6  feet  deep  to  the  head  of 
navigation;  estimated  cost,  ^4,000,  '73,  1022,  1025. 
Projects. 
By  Lieutenant-Colonel  Anderson,  1827,  to  straighten  and  deepen  channel  inside  the 
bar  and  construction  of  a  canal  68  feet  by  4  feet  across  the  " Great  Marsh"  on 
west  side  of  river ;  estimated  cost,  |6,128,  '71,  801 ;  '73,  1022. 
By  Major  Honstou,  1867,  for  repair  of  breakwater  and  walk  of  the  canal ;  estimated 
cost,  112,153,  '67,  44,  452. 
Surveys. 
1827.  By  Lieutenant-Colonel  Anderson,  '71,  801. 
1867.  Under  direction  of  Major  Houston,  '67.  451 ;  '70,  74,  444. 
1870.  By  H.  N.  Babcock,  '71,  802 ;  '72,  84. 
1872.  By  H.  N.  Babcock,  '73,  1021,  1022. 
1878.  In  progress,  '78.  51 ;  '79,  56,  321.    Bench-marks  described,  '73,  1023. 

[L.  M.  If*  J 


1¥HITE,  BL.ACK,  I.ITTI.E  BEB,  AMD  ST.  FBAIVCIS  BITEB8, 

ABK.. — iMPBOVEBnEKT  OF. 

Appropriations. 


Tear. 


1688(8iirTey>.. 
1886(0iirve7).. 
1887  (aanrey) . . 
1870  (aUotted) 

1871 

1873 

1874 

1878 

1878 

1879 


I 


^ 


SI 


$600 

*1,000 


$50,000 
10.000 


10,000 

'56,006' 


10,000 


40,000 
12,000 


$10,000 


I 


■a 


(10,000 


^1 

8sS 


$1,000 


Aet  of  liuf  h  1 
Actof  Jnlji- 
Actof  llBTchS. 

'77,488. 

'71,  58,J77. 

'73,57,481 

'74,i.68. 

'76,1,80;  ^.» 

'79,115,958. 

'79,115.908. 


*  For  survey  of  St  Franoia,  Black,  and  White  Rirera,  Ark.  and  Mo. 
Total  to  1879,  (204,500. 


BIVERS  AND  HABBOBS.  581 

l^mTlEf  BliACK,  I.ITTI.E  RED,  AND  ST.  FBANCIS  RIVERS, 

ARK.* — Continaed. 

Commerce. 

St.  Dranoia  Biver. 

Will  not  Justify  the  improvement)  '73,  477,479. 
Little  Med  Biver, 

Benefit  of  improvement  '71,  364. 
WhUe  Biver. 
Benefit  of  improvement,  '71,  365;  '76,  i,  627;  '77,  501;  '7^  662. 
Statistics,  »77,  501;  '78,  662;  '79,  968. 
Black  Biver. 
Benefit  of  improvement  to  commerce,  '71,  376. 
Statistics,  '72,  380,  H.  Doc.  35,  45tli  Cong.,  Ist  Seas. 
Engineers. 
Chief  of  Ekoutebbs. 
BeparU  on  White  Biver, '72,  55;  '73,  63;  '75,  i,  68;  '76^  i,  80;  '77,  80;  '78,  92 
'79,  115,126.    Black  Biver,  '72,  55;  '79, 118.    St.  Francis  Biver,  '72,  53,  56 
*73,  56;  '76,  i,  80;  '77,  79;  '79,  115,    White  and  St.  Francis  Bivers,  '73,  57 
'74,  i,  63 ;  '75,  i.  68.    White,  Black,  and  Little  Bed  Bivers,  '70.  31, 66 ;  '71, 58, 
59;  '72,53. 
Enginbebs  in  Charge. 
Lient.  Col.  W.  F.  Baynolds,  1871-'73.    Beporte  an  White  Biver,  '71,  364 ;  '72,  374. 
Black  Biver,  '71,  374;   '72,  378.    St.  Francis  Biver,  '71,  356.  361;   '72,  343. 
Little  Bed  Biver,  '71, 361.    White,  Black,  and  Little  Bed  Bivers,  '71,  376;  '72, 
343. 
Col.  J.  H.  Simpson,  1873.    Beport  on  St.  Francis  Biver,  '73,  476. 
Maj.  C.  B.  Suter,  1873-79.    BeporU  on  White  Biver,  '75,  i,  516;  '76,  i,  622;  '77, 
JVDl;  '7a  661;  '79, 1082.    Bhick  Biver,  '73,  492;   '74,  i,  371;   '76,  i,  627;   '77, 
498. 
Maj.  W.  H.  H.  Benyanrd,  1879-^—.    Sepw'ta  on  White  Biver,  *79,  969,  H.  Doc.  35, 
46th  Cong..  2d  Sess.    White  and  St.  Francis  Bivers,  '79,  968;  H.  Doc.  35,  46th 
Cong.,  2(1  Sess.    Little  Bed  Biver,  H.  Doc.  35,  46th  Cong.,  2d  Sess. 
Assistants. 
H.  L.  Koons.    Beport  on  St.  Francis  Biver,  '71, 536. 
Jnstin  Straszer.    Beport  on  White  Biver,  '71, 374.    Black  Biver,  '71, ^0.    Little 

Bed  Biver,  '71,  3^. 
Alonzo  Livermore.    Beports  on  White  River,  '71,  366;  '72,  375. 
J.  S.  Tennyson.    Beport  on  White  Biver,  '71,  366. 
J.  D.  McKown.    Beport  on  St.  f^nmcis  Biver,  '73,  477. 
Clement  Smith.    BeiK>rt  on  White  Biver,  '72, 374. 
D.  W.  Welhuan.    Beport  on  White  Biver,  '78,  662. 
A.  H.  Blaisdell.    Beport  on  Black  Biver,  '72,  378. 
Estimates. 
White  Biver. 
By  Lieutenant-Colonel  Baynolds,  for  the  removal  of  snags,  wrecks,  and  leaning 

trees,  $170,000,  '71,  366. 
By  Alonzo  Livermore,  for  the  constmction  of  wing-dams  and  removal  of  obstrno- 
tions,  160,440,  '71,  370.    For  improvement  of  river  from  James  Fork  to  Forsvth 
by  wing-dams  and  removal  of  obstmctions,  $30,375;  from  Forsyth,  Mo.,  to  foot 
of  Buffalo  Shoals,  Ark.,  $70,845,  '72,  376. 
By  Major  Suter,  for  permanent  improvement  above  Jacksonport  by  a  system  of 
dikes  and  removal  of  snags,  $710,234.37,  '76, 1, 626.    For  improvement  at  Buffalo 
Shoals,  $10,000,  '78,  662,663. 
By  Mf^or  Benyanrd,  for  completion  of  improvement  at  Buffalo  Shoals,  $15,000, 
H.  Doc.  57,  45th  Cong.,  3d  Sess. 
White  and  St.  Francis  Bivere. 
By  Major  Benyanrd,  for  continuing  the  improvement,  $40,000,  H.  Doc.  57,  45th 
Cong.,  3d  Sess. 
Black  Bwer. 
By  Lient«nant-Colonel  Baynolds,  for  removal  of  snags,  trees,  etc..  $50,968,  '71, 
374.   For  improvement  of  river  and  construction  of  snag-boat,  $110,561, '  72, 378. 
By  A.  H.  Blaisdell,  for  removal  of  snags,  sunken  logs,  leaning  trees,  and  drift 

piles;  also  building  1,200  linear  feet  of  wing-dams,  $90,561,  '72, 381. 
By  Mi^or  Benyanrd,  for  improvement  of  river  by  removing  snags,  leaning,  trees, 
and  construction  of  3,500  feet  of  dams,  $80,800,  H.  Doc.  &,  46th  Cong.,  2d  Sess. 
White,  Black,  and  Little  Bed  Bivere. 
By  Lieutenant-Colonel   Baynolds,  for  snag-boat  and  running  expenses  for  6 
months,  $135,000,  '71,  377. 
lAttle  Bed  Biver. 
By  Lieutenant-Colonel  Baynolds,  for  removal  of  obstmctions,  $38,065,  '71,  362. 
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INDEX  OF 


IPTHITi:,  BI«ACK,  I.ITTI.I:  REB,  ABTB  ST.  FBAJffCU  BITBBS, 

ABK.— Oontinued. 

Estiniate9--Contiiiaed. 
St,  Francis  Biver, 
By  H.  L.  KooDS)  for  the  improvement  of  the  river  from  the  month  to  Wittebiirgh 
by  means  of  wing-dams  and  removal  of  obstructionf},  f^,i2S9.76,  '71, 360. 

White,  Black,  and  Little  Red  Rivera,  '72,  53.    White  and  St.  FranoisL  '73,  57,492; 
•74.  i,  63,372;  '75,  i,  68;  '76,  i,  687;  '77,  79,498;  '79,  U5,968.    White,  above 
Jaoksonport, '75, 1,68;   '76,1.80,627;   '77.80,502;   '78^92,662;   '79,115,126, 
969,1062.    St.  Francis  River, '72.  53. 
Operations. 


1871-72 

18T2-78 
1873 -'74 

1874-75 


1875-78 
1878-79 


White  Biver. 


St.  FnmoiA  Blver. 


White  and  St.  Francis 
Biveca. 


481  OMCS.  151  trees,  and 


2 


ansga,  i&i 
drift  pftoa 


reoioved. 


» man, 422 trees,  md  '  '72,53,343. 
Sdriftpf 


drift  jbilea,  2  wrecka, 
and  ttl  onbic  ftet  or 


818  aaaga.  1,548 
riftpUi 
Bd  «1 
atone  removed 
Clearinff  channel  at  Bnf- 
fUo  Bhoala  ofbo widen. 
Bemoral  of  looee  rook. . . 


pUea  removed. 
Repalra  to  anag-boeit. . 
87  anacs,  1,608  treeot  and 

1  drift  pile  remorod. 
No  operationa 


'73,402. 
'74,1,172. 

76, 1,  68.  516. 


78,  681. 
'7a,lMkl083. 


Physical  Charmcteristics. 

WJUU  Biver,  deecribed,  '73»  477.    High  and  low  water,  '71,  372.    Oecillatiinis,  '76, 

i,  616. 
BUioi  Rkfer,  dencribed,  '72,  379.    Table  of  shoala,  '72,  382. 
8t  FranoiB  Biver,  deeoribed,  '73^  477. 
Little  Bed  Biver,  floods,  '71,  363. 
Plans. 

White  Biver, 
Bj  Alonzo  Liv«nnoTe,  for  oonfltmction  of  dams  and  removal  of  obatraetioiu,  etc., 

•72,  376. 
By  Major  Sater,  for  conatraotion  of  di^ee  and  lemoval  of  enags,  '76^  i,  72&. 
Black  Biver, 
By  Migor  Benyanrd,  for  renu>Tal  of  anags  and  leaning  trees ;  also  ooofltmotion  of 
3,500  feet  of  dams,  H.  Doo.  35, 46th  Cong.,  2d  Sees. 
8t,  F)ranci»  Biver, 
By  H.  L.  KoouB,  for  improTing  the  river  by  wing-dams  and  removal  ci  obsrtmc- 

tions,  '71,  360. 
Bv  Lieutenant-Colonel  Raynolds,  for  dredging  in  place  of  wing-dams,  '71, 356. 
Liuie  Bed  Biver. 
By  Lientenant-Colonel  Raynolds,  for  removal  of  obstniotions,  '71, 3$). 
Priwate  aad  Corporate  HFork. 
« Crib-dam  erected  by  the  State  of  Arkansas  for  the  improvement  of  White  River, 
' 71, 367.    Larse  quantities  of  land  donated  by  the  State  of  Miasoari  for  improve- 
ment of  the  Black  River,  '72,  380.    In  1870  the  State  of  Bliseonri  appropriated 
115,000  for  the  improvement  of  the  Black  River,  with  the  proviso  that  Arkansw 
should  provide  for  similar  improvement ;  Arkansas  fkileu  to  make  any  appro- 
priation, '72.  380. 
Projects. 
White  Biver. 
By  Major  Suter,  for  the  removal  of  enaffs^  leaning  trees,  and  bowlders;  also  the 
oonstmction  of  dikes,  '74,  i,  63 ;  '78^  92.    For  construction  of  7  spnr-dikes  of 
stone  at  Bufhlo  ShoaU  and  the  removal  of  bowlders,  '78^  661. 
St.  Francis  Biver. 
By  Colonel  Simpson,  for  removal  of  obstmctions.  '79^  476. 
By  Major  Bcoiyaurd,  to  cut  the  heavy  timber  along  the  banks  of  the  Upper  St 
Francis ;  estimated  cost.  $3,000,  '79,  968. 
White,  Blacky  and  Little  Bed  Bivere. 

By  Lientenant-Colonel  Raynolds,  for  removal  of  obstructions,  '71, 377. 
White  and  St,  Frands  Bivere. 
By  Major  Suter,  for  removal  of  snags  and  leaning  trees,  '73,  492. 
Surveys. 
1836.  Of  Black,  White,  and  St.  Francis  Rivers,  ordered  by  act  approved  July  4, 1836. 

Of  Black  and  White  Rivers,  ordered  by  act  approved  March  3,  1837. 
1870.  Of  the  St.  Francis,  Cache,  Little  Red,  White,  and  Black  Rivers,  ordered  by 
act  approved  July  11, 1870,  '70,  31,66. 
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^WHITi:,  BULGK,  UIT  VI^£  WBB,  AND  ST.  FRANCIS  BITEBS, 

AJBK.* — Continned. 

Snnrevs— Continiied. 

1M70.  Examination  of  the  St.  Francis  River  by  H.  L,  Koons.    Report,  '71,  356. 
1S70.  Examination  of  the  Little  Red  River  by  Joatin  Straazer.    Report,  '71,  362. 
1870.  Examination  of  the  White  River  by  Alonzo  Ldvermore,  from  Forsythe,  to 

Jackaonport.    Report,  '71,  366.    By  Justin  Straszer,   below  Dnville  Blnff. 

Beport,  '71,  370. 

1870.  Of  White  Biver  from  BofElalo  Shoals  to  month  of  Jamee  Fork,  Mo.,  by  Alonzo 
Livermore.    Beport,  '72,  374. 

1871.  Of  Black  Biver,  by  A.  H.  Blaisdell.    Beport,  '72,  378.    Of  St  Francis  Biver 
from  Qreenville  down,  *72,  56. 

1872.  Examination  of  the  St.  Francis  Biver  by  J.  D.  MoKown.    Beport,  '73,  477. 
1877.  Of  White  Biver  at  Bu£Ealo  Shoals  by  D.  W.  Wellman.    Beport,  '78, 662. 
1879.  Of  Black  Biver  by  J.  D.  McKown,  H.  Doc  57,  45th  Cong.,  3d  Sess. 

1879.  Of  Black  Biver,  Ark.,  ordered  by  act  of  March  3, 1879;  assigned  to  Major 

Benyaord,  '79, 118. 
Map. 
Of  Buffalo  Shoals,  White  Biver,  '78,  662. 

[E.  A.  C] 


WUlTIS  BITEB,  IND.— IMPBOYEMBNT  OF. 

Avproprialioii. 

1879, 125,000,  '79,  148. 

Comnierce. 

Benefit  of  improvement,  '79,  1454. 
Cairin^eni. 

Chief  of  Engiksbrs. 

Beports,  '78,  109 ;  *79,  148,  149. 
Enoinesb  nr  Chabox. 

Maj.  J.  A.  Smith,  '7^  109.    Beport,  '79,  1454. 

Projects. 

By  Mi^or  Smith,  1879,  for  improvement  fh>m  the  Wabash  to  Porteraville  on  the 
East  Fork  and  Falls  on  the  West  Fork,  by  removing  snass  and  deepening  chan- 
nel by  means  of  jetties,  wing-dams,  and  dikes,  at  an  estimated  cost  of  $150,000, 
'79,  148,  1454. 

Surveys. 

1878.  Examination  ordered  and  in  progress,  including  East  Fork  to  new  bridge, 
near  Bedford,  and  West  Fork  to  town  of  Goepon,  ^8,  109. 

1879.  Examination  completed,  '79,  149. 


WHITE  RIT£B  HARBOR,  IIIICH.— Impbovbmbnt  of. 

Appropriatloas* 

1867 «57, 000, '67,  25. 

1869  (allotted) 44,550,  '69,  22. 

1870 20,000,  '70,  41. 

1871 90,000, '71,30. 

1872 10. 000,  '72,  37. 

1873 7,000, '73,  38. 

1874 10,000, '74,  i,  44. 

1876 10,000,  '75,1,48. 

1876 5,000, '76^  i,  36,  101    '77  107,910. 

1878 12.000,  '78,  122,  1207. 

1879 7,500,  '79,  163. 

Total  to  1879 |203,050. 

List  of,  1867  to  1874,  '74,  i,  182;  1867  to  1875,  '76^  ii,  482;  1867  to  1879,  '79,  1614. 
Commerce* 
Harbor  of  refnge,  importance  as,  '66^  iv,  144 ;  '76,  ii,  484.    Commercial  importance 

of  harbor.  V66,  W,  144 ;  '68. 129 ;  '76»  ii,  484.    Benefits  of  improvement,  '66^  iii, 

34;  '68^  128.    Lumbering  and  mannfactnring  interesta,  '66,  iv,  144. 
Statistics,  '67, 112;  '68, 128;  '69,  91 ;  '70,  135;  '71. 144;  '72,  188;  '73.  270;  '74, 

i,  182;  '75,  i,  251;  '76,  ii,  483;  '77.  910;  '78,  1207;  '79.  1614. 
Contracts. 
1867.  T.  S.  White,  materials,  '67,  59,  112.    Carkin  &  Kimball,  materials  and  labor, 

'67,  59,  112.    B.  N.  Gere,  materials,  '67,  59,  112.    Fox  &  Howaid,  dredging 
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WHITE  BITER  HABBOB,  HlCflU— Continaed. 

Contracts  —Continued. 

per  onbio  yard,  28  cents,  '67,  59,  112. — 1871.  C.  Fitzsimmons,  materialB,  '71, 
144.-1873.  Agreement  with  £.  C.  Cook  A  Bro.,  materials,  * 73,  969.— 1875.  T. 
L.  Koaser  &  Co.,  materials  and  labor,  '75,  i,  2&0.— 1878.  With  Chicago  Dock 
and  Dredginff  Company,  for  materials  and  labor ;  with  James  Corlett,  f(«  pier 
extension,  '79,  1613. 
Abstracts  of  bids,  '71,  144;  '75,  i,  250;  '79,  1615. 
Abstracts  of  contracts,  '67,  59,  112;  '68,  129;  '71, 144;  '75,  i,  260. 
Eiifftneers. 
Chisf  ot  Enoinbers. 
Reports,  '66,  iii,  13,  34 ;  '67,  25 ;  '68.  34 ;  '69,  31;  '70.  41;  '71,  39;  '72,  37;  *73. 
38;  '74,  i,  43;  '75.  i,  48;  '76.  i,  101 ;  '77,  106;  '78, 121 ;  '79,  163. 

Ma).  J. B.  Wheeler,  1866-^69.    Reports,  '66,  iv,  143;  '67,  111;  '68,  1S8.    Eztnct 

m>m  report,  '76,  ii,  484. 
Capt.  F.  U.  Farquhar,  1869-^2.    Reports,  '69,  90;  '70,  133;  '71,  143;  '72,  179. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72. 188;  '73, 209 ;  '74,  i,  1*« ;  '75,  i,  250; 

•76,  ii,  481;  '77,  910;  '78.  1206;  '79,  1613. 

Capt.  A.  Mackenzie.    Reports,  '67,  111 ;  '68,  128. 
Estimates*    (See  also  Plans  and  Projects.) 
By  Major  Wheeler,  1866,  for  a  revetted  cut,  $170,530.80,  '66,  i,  13,  iv,  144,  145,  155; 

•67,  25,111;  '68,  129;  '74,  i.  181,  182;  '76,  ii,  482,  484. 
By  Captain  Farqnhar,  additional  for  completion,  $50,000,  '69,  91;  '76,  ii,  482.    1871. 

Additional  for  dredsring,  $10,000,  '71,  39,  144;  '76,  ii,  482. 
By  Captain  Mansfield,  f873,_pier  extension,  dredging,  and  repairs,  $58,000,  '73,  36. 


ExpeniUtiires*    (See  also  Financial  Statements.) 
Proportionate  amount  for  dredging  outfit,  $8,000,  '70,  134.    For  repairsi,  1873-^6, 
$19,333.43,  '76,  ii,  483. 

liitaflicial  Statemeats* 

'66,  iii,  13,  34,  iv,  155;  '67,  25:  '68,  34,  129;  '69,  31;  '7Q,  41,  133, 135:  '71,  39, 144: 
'72,  37,  180,  18H;  '73,  38,  270;  '74,  i,  44, 182;  '75,  i,  48,  251;  '76,  i,  101,  ii,  484; 
•77,  107,  911;  '7^  122,  1207;  '79,  163,  1615. 
OperatloDft. 


Yesr. 


North  stdo. 


• 

s 


lS67-*68 

1868-69 
1869 -'70 

1870 -'71 
1871 -'72 
1872-78 


1878-74 
1874 -'75 

1876 -'76 

1876 -'77 
1877 -'78 
1878 -'79 


L,/L 


600 

266 

200 


I 


L./L 


600 

266 
900 


Soath  sldA. 


U3 


L.Jt 


160 


50 


L./t  j  L./L 


852      852 


06 


68 
28 


Dredg- 
inff. 


106,877 


64,067 


150 


20,680 


13,570 


.!      50 


12,480 
8.580 
9.150 


BemMrks. 


1,000  linear  feet  pile  reret- 
ment  built;  connection  be- 
tween White  Lake  and 
Lake  Michigan  made. 

Harbor  in  bad  condition;  a 
few  pQea  driven. 

DredglDff  ontflt  boufl^t;  pile 
driver  bnUt;  110  feet  pile 
revetment  built. 


Work  by  hired  labor. 


Dredging  at  16|centB  peronbic 
3rara  by  United  Statea  appa- 
ratus ;  repairs  by  hired  labor . 

Repaira 

...rdo 


Sand  fences  and  sbeath  piling 
buUt  by  hired  labor. 

Kepairs;  wreck  removed 

Repairs 

do 


'«B,  84,  128;  ^M,  i, 
181;  '76,11,481 

*»,  81,  90;    '74,  i 

181. 
no,  41,  138;  '74,  I 

181;  >76, 11,485. 

'71,88,  143;  >74,  i, 

181. 
'72,  97.  179;  '74,  i. 

181. 
'73,  38,  208:  '74,  i 

181;  '76.1i,483. 

'74,  i,  181,  182. 
'76.  i,  48,  250;  '76, 

1(483. 
'76,1,  101,11,481. 

'77, 106^  910. 
'78, 121.  1206. 
'79, 1G3,  1618. 
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1¥HITE  RITER  HARBOR,  MICH.-Continned. 

OperatioiMH- Contmued. 
Contract  work  compared  .with  work  by  hired  labor,  '69,  90;  '70,  134.    Piles,  cost 
of  driyingy'  '70,  134;  '71, 143.    Damages  to  the  north  pile  pier  by  a  colliding 
Teasel,  '77,  910.    History  of  the  work4)o  1875,  '76^  ii,  484;  to  1874,  '74,  181 ;  to 
1878,  ^79,  1614. 
.  Abstracts  of  materials  used  and  work  done,  '67,  112;  '68, 129;  '70,  134 ;  '71, 143, 
144;  '72,180. 
Physical  Cbaracterfstics. 
Lake  Michigan;  river  currents  in  general,  '76,  ii,  487.    General  characteristics  of 
White  Biver  and  Lake,  '66»  iii,  13,  iv,  143,  144;  '67,  112  j  '73.  270;  '76,  ii,  4«4. 
Advance  of  shore  line  from  survey  of  1871  to  1873,  202  linear  feet  on  the  north 
side  and  26  linear  feet  qn  the  south  side  of  harbor  piers,  '73,  270. 
Private  and  Corporate  "WorlL* 
Two  parallel  slah-piers,  125  feet  apart,  of  unequal  length,  channel  carrying  5  feet 
of  water.    No  improvement  at  this  point  was  recommended ;  entrance  blocked 
by  a  wreck,  '66^  ui,  13,  iv,  143,  144;  '76^  u,  484. 
Projects.    (See  also  Estimates.) 
By  Major  Wheeler.  1866,  cut  1,S^  feet  south  of  old  entrance,  200  feet  wide,  oon> 
necting  the  12-foot  curves  in  Lake  Michigan  and  White  Lake,  sheet  pile  pro- 
tection and  crib  piers;  estimated  cost,  |170, 530.80,  '66,  iii,  13,  iv,  144,  145;  '67, 
111;  '68^  34;  '74,  i.  180;  '76,  ii,  482. 
By  Capt.  S«  M.  Mansfield,  1873,  pier  extension,  dredging,  and  repairs,  '73,  38,  270; 
'76,  U,  486, 487.    B^mS  of  Plans  and  Projects,  ^6^  li,  482. 
Surveys. 
1866.  Directed  by  Migor  Wheeler,  made  by  Assistant  Casgrain,  '67,  111 ;  '76^  ii,  484. 

1868.  Diluted  by  M%ior  Wheeler,  '76^  ii,  485. 

1869.  Directed  by  Captain  Farquhar,  '76,  ii,  485. 
1871.  Directed  by  M^or  Mansfield,  '76,  ii,  485,  486. 


WICKFORD  HARBOR,  R*  I.—Impbovembnt  of. 

Appropriations* 

1873 $5,000,  '73,  89. 

1874 6,000, '74,  i,  99. 

Commerce* 

Commercial  advantages  of  Wickford,  '73,  973,  975.*  Petition  of  citizens  askioff  for 
removal  of  rocks  and  for  erection  of  light-house,  '75,  ii,  292.  Steamer  j^lus 
wrecked  on  James'  Ledge,  '76,  i,  208. 

Statistics,  '73,  972,  974;  '74,  ii,  240;  '76,  i,  208. 

Contracts. 

1873.  With  Thomas  J.  Hill,  for  dredging  11,213  cubic  yards,  at  40  cents,  '73,  972; 
'74,  ii,  239. — 1874.  An  agreement  wiui  J.  Van  Patten'for  dredging  13,574  cubic 
yards,  at  18  cents:  also  with  J.  Waters  &,  Co.,  for  removal  of  Van  Buren  Rock, 
'75  ii  291. 

Abstract  o^  bids,  '73,  972. 

Chibf  of  Engineers. 

Reports,  '72,  85;  '73,  88;  '74,  i,  99;  '75,  i,  109;  '76»  i,  49. 
Engineer  in  Charge. 

Maj.  G.  K.  Warren,  1672-76.    Reports^  '73,  972;  '74,  ii,  239;  '75,  ii,  291;  '76»  i, 
208. 
Assistant 

H.  N.  Babcock,  1872.    Report,  '73.  974. 

Financial  Statements. 

'73,  89,  972 ;  '74,  i,  99,  ii,  240;  '75,  i,  109,  U,  292;  '76»  i,  50,  208. 

Operations. 

l87'S^4t.  11,213  cubic  yards  dredged ;  rock  removed,  '74,  ii,  239. 
1874-^5.  13,574  cubic  yards  dredged;  rock  removed,  '75,  ii,  291. 
1875-76.  DredgiujB^  to  widen  channel,  '76^  i,  206. 
History  of  operations,  '75,  ii,  292. 
Piiysical  Ciiaracteristics. 
Site  described,  '73,  88,  973.    Presence  of  rocks  and  shoals,  '73,  973.    Tides,  '73. 
974,  975. 
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iriCKFORO  HARBOB,  B«  l*-Ooiitiniied. 

Private  aadl  Corporate  "WorlL. 

Constmotion  of  a  wharf  and  dredging  of  the  channel  ondertaken  by  piiTato  enter- 
prise,  '73,  973. 
Project* 
By  Miy.  G.  K.  Warren,. for  dredging  alid  the  remoYal  of  rock:  estimated  to  cost 
^  ^,000,  '73,  972,  974. 

Survey. 

1872.  By  H.  N.  Babcook.    Beporfe,  '73,  974. 


UriCOISICO  BITIilB,  ]!IIO.~IifPBoyBMRMT  of. 
Appropriationii. 

1872 $5, 000, '72,  67,  685. 

1873 ft,  000, '73,  73,  766. 

1874 5,000,  '74,  i,83,ii,25. 

1875 6.000,  '75,  i.87,ii,68. 

1876 5,000,  '76^  i,  64,  289. 

1878 5. 000, '78,  65, 453. 

1879 3, 000, '79.  77,  504. 

Total  to  1879 $33, 000. 

Commense. 

Statistics,  '71,  623;  '72,  686;  '73,  766;  '74,  ii,  25;  *75,  ii,  70;  '77,  itdi;  '78^  453; 
'79,  504. 
Contracts. 

1872.  J.  H.  Teemeyer.  dredging,  at  28  cents  per  cubic  yard,  '73,  765, 766.^1874.  6. 

W.  Parsons,  dredging,  at  32  cents  and  22  cents  per  cabic  yard,  '79,  ii,  71.— 1878. 

G.  H.  Ferris,  dredging,  at  17^  cents  per  cnbic  yard,  '79,  504. 
Abstracts  of  bids,  '73,  766;  '75,  ii,  71 ;  ^79.  504. 

Chebt  of  Enginkbrs. 
Beports,  '71,  76;  '72.  67;  '73,  73;  '74.  i,  82;  '75.  i,  87;  '76»  i,  63;  '77,  59;  '78, 
65;  '79.77. 
Enoinxsbs  in  Chabgb. 
Maj.  WiUiam  P.  Craighill,  1871-'—.    Beports,  '71,  620,  621;  '72,  685;  '73.  766; 

•74.  ii.  24 ;  '75,  ii,  ©;  '76,  i,  288;  '77,  282;  '79,  502. 
Capt.  Charles  B.  Pmllips,  in  temporary  charge,  1878.    Beport,  '78,  451. 

AjBoiRXAlTTS 

William  Popp.    Beport,  '71,  6^22. 
Capt.  C.  B.  PhiUips,  '72.  66;  '76,  i,  289;  '77,  288. 
Henry  Bacon.    Beport,  '75.  ii,  68. 
Estimates. 
By  William  Popp,  1871,  for  dredging  channel  75  feet  wide  by  7  feet  deep  tkom  the 
bridge  to  head  of  navigation,  and  building  dikes,  $17,000,  '71,  GSE^  623.    In- 
creased by  Mi^or  CraighUl  to  |20,000,  '72,  67 ;  '74.  ii,  24.    For  annual  diedging, 
»2^'74,  i,  82,  u,  25.  *^ 

By  Mi^or  Craighill^  causes  for  lar^re  increase  of  original  project,  '79.  503.    In  187V, 
to  complete  existing  project,  ^7,000,  '79.  504. 
Financial  Statements. 
'72,  67,686;  '73,  73,  766;  '74.  i,  83,  ii,  25;  '75.  i,  87,  ii,  68 ;  '76,  i,  64,  289 ;  'T^  60, 
283;  '78.  65,  453;  '79.  77,  5QI. 
Operations. 
History  of,  from  the  commencement  to  1879,  '75,  ii.  69 ;  '79,  502. 
1872-^73.  Channel  dredged  about  25  feet  wide  by  5  zeet  to  7  feet  deep,  and  fonr-fifths 
of  a  mile  long,  from  the  bridge  through  the  shallowest  part  m  the  river,  '73, 
73,  765,  766. 
1873-^4.  Operations  suspended,  '74,  i,  82,  ii,  25. 

1874-75.  12,547  cubic  yiurds  of  material  dredged  under  contract,  '75.  i,87.ii,68. 
1875-76.  Dredging,  and  1,636  feet  of  dikes  built,  '76, 1,64,289. 
1876-77.  Operations  suspended,  '77,  59, 283. 
1877-78.  Bepairs  to  dikes;  dredging  in  channel  and  basin;  16,147  cubic  yards 

removed,  '78.  65,  452. 
1878-^9.  Bepairs  to  dikes  and  dredging,  '79.  77, 504.    Beneficial  results,  '79, 501. 
Pliysical  Cliaracteristics. 
Described,  '71,  622 ;  '75,  ii,  69. 


BIYERS  AND  HABB0B8.  587 

Private  and  Corporate  UTorlL. 

2,700  feet  of  dike8>  buUt  by  the  citizens,  '71,  623  j  '72,  07,  flB6;  »73,  73,  766;  '74,  i, 
82,  ii,  24;  '75,  ii,  69;  '76.  i,  289. 
Projects. 
By  WiUiftm  Popp,  1671,  for  dredging  channel  75  feet  by  7  feet  from  the  bridge  to 
the  head  or  navigation ;  dikes  to  be  bnilt  by  private  parties,  '71,  (i21,  623 ;  '72, 
67,  685.    Building  a  portion  of  the  dikes  by  tne  United  States,  '75, 1, 87,  ii«  70. 
Modification  of  original  project  in  1876,  for  channel  50  feet  by  5  ieet,  '77,  59, 
282 ;  in  1879,  modified  to  65  teet  by  7  feet,  '79,  503. 
SnrFOTs, 

1871.  Under  direction  of  Major  Craighill,  by  William  Popp,  '71,  76,  620.    Report, 

•71,  621. 
1878.  Under  direction  of  Minor  Craighill,  '78,  65,  452. 

[C.  C] 


1¥I€0]!III€0  RITER  (I^ITTI^E),  VA.-Survrt  of. 

Commerce. 

Benefit  of  propotied  improvement,  '79,  ii,  144, 146. 
Engrineers. 
Chief  of  Enginebrs. 

Bep<irt,  '75,  i,  95. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  S.  C.  E.    Keport,  '75,  ii,  142. 
Assistant. 

John  B.  Duncklee.    Report,  '75,  ii,  145. 

i^tairsical  Characteristics. 

General,  '75,  ii,  142, 143.    Bar  at  mouth  of  river,  '75,  ii,  145. 


By  S.  T.  Abert,  for  a  pile  jetty,  2,600  feet  in  length ;  for  dredfflnga  channel  150  feet 
in  width  and?  feet  in  oepth,  at  an  estimated  cost  of  $30,5iS.  For  a  canal  uniting 
Qreat  and  Little  Wicomioo  Bivers,  4,480  feet  long,  15  feet  wide  on  the  bottom, 
and  5  feet  deep  at  mean  low*water,  at  an  estimated  cost  of  957,300,  '75,  ii,  143, 
144, 145. 

Sarveys. 

1849, 1856.  Included  in  Coast  Survey,  '75,  ii,  142. 

1874-^5.  By  John  B.  Duncklee,  a  survey  of  the  mouth  of  lattle  Wicomico  Biver 

and  of  a  proposed  line  for  a  canal  uniting  Great  and  Little  Wicomico  Bivers. 

Beport, '75,11,142,145. 


ini^IiAllIBTTi:    AlVP    COI.UIIIBIA  RITERS,  firom  PorQand, 

Orea^  to  the  Sea«— Impbotement  of. 

Appropriations. 

ISSS,  Lower  Willamette $15,000.    Act  of  Jujm 23, 1866 ; '66^  ii,  36. 

1867,  Lower  Willamette 30,000,  '67,  50. 

1868,  Lower  Willamette  (allotted) 21, 000,  '68^  73. 

1869,  Lower  WiUamette  (aUotted) 13, 365,  Act  of  April  10, 1869. 

1870,  Lower  Willamette 31,000,  '70,  83. 

1872,  Lower  Willamette 50,000,  '72,  96,  984. 

1873,  Willamette  and  Columbia 20,000,  '73,  1119. 

1874,  Willamette  and  Columbia 20, 000,  '74,  i,  117. 

1875,  Willamette  and  Columbia 20,000,  '75,  i,  125,  u,  755. 

1876,  Willamette  and  Columbia 20, 000,  '76,  i,  36, 115,  ii,  652. 

1878,  Willamette  and  Columbia 30, 000,  '78,  i,  137. 

1879,  Willamette  and  Columbia 45, 000,  '79,  181. 

1878.  Mouth  of  Columbia 5, 000,  '79,  182,  1791. 

1879.  Mouth  of  Columbia 5,000,  '79, 182. 

Total  to  1879 $325,365. 

Statements  of  appropriations,  '75,  ii,  755;  '77,  1004;  '78»  1323. 
Commerce. 

Lower  Willamette, 
Commercial  importance  of  Portland,  '66»  iv,  329;  '71,  900;  '72,  987.    Benefit  of 
improvement,  '67,  507:  '68,  873;  '69,  470;  '70,  509;  '79, 1829.    Extensive  fire 
in  Portland,  1872;  20  blocks  burned,  '73, 1117;  '74,  ii,  352,  362.    Table  of  dis- 
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taoces  from  Portland  to  varions  pointe  on  the  Willamette  and  Columbia  Rivers. 

'75,  ii,  756, 781.   Shipping  interests  constantly  increasing,  '75,  ii,  751;  '79, 18:^, 

Statistics,  '66^  iv,  329;  '70.  900;  '72,  987;  '74,11, 354 ;  '75,  ii,  758,  733,754;  '76, 

ii,  652;  '77,  1004,  1045;  '78»  1323,  1324,  1337;  '79, 1829, 

Lower  Columbia, 

Bapid  increase  of  oommeroe,  '71,  900 ;  '75,  ii,  749.    Only  one  Tessel  lost  since  the 

tug-boat  service  was  established  (1869),  '75,  ii,  749. 
Statistics,  '75,  ii,  752,  753,  754;  '76,  ii,  652;  '77,  1004,  1006,  1045:  '78*  1323, 
1337 ;  '79,  1829, 1853. 
Contracts. 

Willamette  and  Columbia, 
1878.  Bailey  A  Taylor,  furnishing  steam  tug,  '78, 1325.    Wilson  Bros.,  famishing 

steam  tug,  '78,  1325;  '79,  1831. 
Abstracts  of  bids,  '73,  1119;  '78,  1325. 
Abstracts  of  contracts,  '78,  1325;  '79,  1831. 
Lower  WUlametie, 
Proposals  for  dredging  advertised ;  only  one  bid  received ;  too  high ;  readver- 
tised;  no  bids  received,  '67,  50,  506:  '88,  873.    Agreement  made  with  the  citr 
of  Portland  for  use  oi  their  dredging  apparatus  free  of  charge,  the  Uniteii 
States  to  keep  it  in  repair,  '67,  50,  506. 
Envineers. 

Chief  of  Engineers. 
Reports,  '66»  iU,  26;  '67.  50;  '68,  72;  '69,  63;  '70,  83;  '71,  96;  '72,  95;  '73, 
106;  '74,  i,  117;  '75,  i,  124;  '76.  i,  114;  '77,  122;  '78,  138;  '79.  180,  183,  1863. 
Letter  of  instructions  from,  to  Mi^or  Williamson,  '66,  iv,  331 ;  '68,  876. 
BoABD  OF  Engineers. 
The  Board  of  Engineers  for  the  Pacific  Coast  convened  at  Portland^  Oreg.,  in 
August,  1876,  to  consider  and  report  upon  the  project  of  Mbj.  J.  M.  Wilson 
for  improvement  of  the  Willamette  and  Columbia  Rivers  from  Portland, 
Oreg.,  to  the  sea.   Recommended  further  dnrreys  and  examinations,  '77,  1019. 
Reconvened  at  San  Francisco,  Cal..  January  17,  1877,  and  recommended  ^1)  to 
close  the  channel  on  the  south  side  of  Swan  Island  by  a  dike  7,000  feet  Jong, 
running  from  the  apper  end  of  Swan  Island  to  the  south  shore ;  estimate 
cost,  $51,000 ;  (2)  to  close  the  Willamette  Slough,  except  a  channel  100  feet 
wide  in  the  middle,  the  sides  of  channel  to  be  protected  by  cribs ;  estimated 
cost,  $28,000 ;  (3)  to  close  Coon  Island  Slough  by  a  dike  rmminff  from  San- 
Tie's  Island  to  Coon  Island,  the  head  of  the  latter  to  be  revettea ;  oonstrao- 
tion  of  a  dike  from  Nigeer  Tom  Island  to  the  main  shore  above  the  mouth  of 
Columbia  Slough,  the  head  of  Nigger  Tom  Island  to  be  revetted,  and,  if  ne- 
cessary, a  dike  from  its  lower  end  into  the  Columbia  River  for  a  distance  of 
600  feet;  estimated  cost,  $100,9.')0;  (4)  toQonstmct  two  dikes  across  St.  Helen's 
Bar  on  each  side  of  the  present  ship-channel,  about  half  a  mile  below  the 
lower  end  of  Sauvie's  Island,  the  dikes  to  be  each  950  feet  long,  flariuff  at  the 
upper  end  to  a  width  of  800  feet  and  narrowing  to  300  feet  at  lower  end ;  esti- 
mated cost,  $87,000,  '77, 1019-1025.    Report,  '77,  1019. 
(Lieutenant-Colonels  Alexander  and  Stewart  and  Majors  Mendell  and  Wilson.) 
Major  Wilson  coincides  with  views  of  board  except  in  r^erenoe  to  dosing  the 

South  Swan  Island  Channel,  '77,  1025. 
Recommendation  of  Board  of  Engineers  approved  by  the  Chief  of  Engineers, 
'77, 1026. 
Engineers  in  Charge. 
Maj.  R.  S.  Williamson,  1866-71.    Reports,  '66,  iv,  327 ;  '67,  506 ;  '68^  872 ;  '69, 
468,  472;  '70,  50:$;  '71,  904.    Letters  to  the  Chief  of  Engineeis,  *67, 511,513. 
Maj.  H.  M.  Robert,  1871-73.    Reports,  '71,  898,  899;  '72,  982,  988;  '73,  1116* 

1123'  '74  ii  362. 
Maj.  if.  Michier,  1873-75.    Reports,  '74.  ii,  351,  355;  '75,  ii,  730,  737;  '76^  ii, 

632. 
Maj.  John  M.  Wihion,  1875-78.     Reports,  '76,  ii,  646,  649 ;  '77, 1001 ;  '78^  1319; 

'79  1787  1791 
Maj.  G.  L.  Gillespie,  1878-'—.    Reports,  '79,  1825,  185:i,  1864. 

A  SSISTAlfTfl 

Lieut.  W.'  H.  Heuer.    Reports,  '66,  iv,  328 ;  '69,  478. 

Prank  H.  West.,  '68,  874 ;  '69,  496 ;  '72,  993. 

R.  B.  Randall,  '73,  1118 ;  '74.  ii,  :i55. 

Lieut.  A.  H.  Payson.    Report,  '79,  1869. 

D.  W.  Taylor,  '79,  1869. 

Robert  A.  Habersham.    Report,  '77,  1007. 
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Esttmates. 

Lower  WUlametie. 

By  Lieutenant  Hener,  for  dredging,  $30,000,  '66,  iii,  36. 

By  Mi^or  Williamson,  additional  £>r  completion,  9^5,000,  '67,  51.    1870.  For  com- 
pletion of  work  at  Swan  Island,  $26,000,  '70,  509. 
WUiamette  and  Columbia. 

By  M%|or  Wilson,  1876,  for  closing  channel  north  of  Swan  Island,  $148,300,  '76, 
ii,  646,  651.  For  partially  closing  WUlamette  Slongh,  $29,910,  '76,  ii,  647,  651. 
For  closing  Coon  Island  Slough,  with  accessory  dikes,  $67,550,  '76,  ii,  648.  For 
removing  a  part  of  Warrior  Rock,  with  accessory  dikes,  $52,900,  '76»  ii.  650, 
651.  Total  for  improving  the  Willamette  and  Columbia  Rivers  from  Portluid, 
Oreg.,  to  the  sea,  $328,526,  '76^  ii,  651. 

By  M^for  Wilson,  1^6,  for  closing  the  channel  on  south  side  of  Swan  Island, 
$87,000,  '76^  ii,  647,  651. 

By  Board  of  Engineers,  1877,  for  a  dike  across  channel  on  south  side  of  Swan 
Island,  $51,000,  '77,  1021.  Closing  Willamette  Slough,  except  a  channel  100  feet 
wide,  $28,000,  '77,  1022,  1025.  For  closing  Coon  £land  Slouch,  revetment  of 
Coon  Island,  a  dike  from  the  upper  end  of  Nigger  Tom  Island  to  main  shore ; 
also  a  dike  from  lower  end  of  Nigger  Tom  Island  to  deep  water  in  the  Colum- 
bia, $100,950,  '77,  1024.  Two  dikes  across  St.  Helen's  Bar,  each  950  feet  long, 
$87,000,  '77,  10-25.  Total  estimate  as  approved  for  improvement  of  the  Willa- 
mette and  Columbia  Rivers  from  Portland,  Oreg.,  to  the  sea,  $298,974,  '77, 122, 
1025. 
Ezpendimres. 
Lower  Willamette. 

Ib68.  Repairs  to  dredging  apparatus  furnished  by  city  of  Portland,  $9,375.93, 
'68.  872 

1870.  Repairs  to  dredge,  $3,215.39,  '70,  508. 

1873.  Repairs  to  dredge,  $3,016.48,  '73,  1117. 
WiUameite  and  Columbia. 

1878.  Repairs  to  United  States  dredge,  $2,500.  '78,  1322. 
Financial  Statements* 

Lower  Columbia,  '79,  1^,  1853.  Lower  Willamette,  '67,  51,507;  '68.  73,873,874; 
'69,  64, 471, 473 :  '70,  83, 508, 509 ;  '71,  97, 901, 904 ;  '72,  96, 983 ;  '73,  107, 1118. 
Willamette  and  Columbia,  '74,  ii,  363;  '75,  i,  125,  ii,  755;  '76,  1,  115,  ii,  652; 
•77,  123,1006;  '78,  137,1324;  '79. 181,1831. 

Operations. 

Lower  Willamette. 


Year. 

Dredging. 

leCT-'SB 

Ottb.ydt. 
28;&0i 

lM8-'e9 
1MO-'70 
1870-71 
1871 -'72 

80,  MO 
18.887 
25,106 
27,258 

1872-73 

25,725 

1873-74 

17.800 

Remarks. 


Work  done  by  hired  labor  with  ^»paratoa  ftixniahed  by  the 
citT  of  Portland ;  repairs  to  dredge. 

Work  done  by  hired  labor ;  81  mags  removed 

27  anags  remored ;  work  done  by  hired  labor 

finags,  treest  etc.,  removed 

Swan  Island  Cut  completed ;  dredged  to  17  feet  at  low- water ; 

snags  removed. 
6  spar  bnoys  placed  in  position  at  Swan  Island  Cut;  United 

Dtates  dredge  completed. 


Beferencee. 


'68,  72, 872. 

'69,400,471. 
70,  606. 
'71,808,004. 
72.95,082;  76, 

if,  750. 
73,1116;  76,  Ii, 

758. 
74,11,852,862; 

•76, 11,  758. 


WUlamette  and  Columbia. 


Tear. 

WUlamettei 

Colombia. 

Semarks. 

Beferences. 

I>redglng. 

Dredging. 

1874 -'73 
1875-70 

Oub.yd9, 
18.450 
11.200 

Ottb.ydi, 
8,750 
15,402 

A  channel  seraped  through  Hog's  Back  Bar  . . 

76,11.758. 
76,11,088,647. 

640,660. 
77, 122. 1002. 

1876-77 

1877-78  !             10  lifts 

14,820 

Bepairs  to  TTnited  States  dredire r  -  -  -  t  -  - 

78.  1310. 1820. 

1878-70 

27,806 

......do 

*19k  1788.  1826. 
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Operattons—Contiuned. 
1873-74.  Dredge  and  domp-soowB  built  bv  tbe  United  States  to  be  iised  on  the 
Willamette  and  Colombia  Hiveis,  '74, 11, 351.    Dam  constracted  across  tbe  nar- 
rowest part  of  Percy's  Slongh  between  Percy's  and  By  bee's  Island,  '75,  ii,  736. 
The  dam  washed  away,  '75,  ii,  736. 
Physical  Characteristics. 
Lower  ColnmHa, 
Higher  than  the  Willamette  during  the  sommer  monthSi  '66,  iy,  3S8L    Difference 
between  high  and  low  water.  '66,  iv,  330 ;  '75,  ii,  735.    Erosion  of  shore  at 
Point  Adams,  mouth  of  the  Colnmbia,  200  feet  towaid  Fort  Stevens,  '75,  ii,749 ; 
at  Sand  Island,  '77,  1003.    Coniparison  of  the  entrance  to  the  Colnmbia  Riyer 
with  the  entrance  to  New  Tork  Harbor,  '75,  ii,  748;  '78, 1003.    Increased  height 
of  Hog's  Back  Bar  from  1868  to  1873,  11  feet,  '73^  1118.    Peculiar  character  of 
tides  on  the  western  coast  of  the  United  States,  '75,  ii,  756.    Quicksand  bottom 
at  St.  Helen's  Bar,  '76^  ii,  633.    Velocity  and  discharge  of  Columbia  River,  '77, 
1017.    Sand  Island  moved  1,800  feet  in  lost  nine  years,  '77,  1003;  '78,  133:2. 
Effect  of  tides  on,  '75,  ii,  734,743;  '77, 1003.    Tables  of  high-water  at  varioiu 
localities,  '75,  ii,  756,757,760;  '77, 1001.    Increased  elevation  of  bars  on  the 
Willamette  and  Columbia,  '76^  ii,  653.    Stages  of  water,  '79, 16%.    Current  ob- 
servations at  mouth  of  Columbia^  '79,  1873. 
Lotper  Willamette. 
General,  '66»  It,  338 :   '75,  U,  737.    Velocity  and  disoharge  of,  '77,  1010, 1011. 
Stages  of  water,  '79,  1826. 


Lower  Columtia, 

By  Mi^or  Robert,  1871,  to  out  a  channel  18  feet  deep  across  St.  Helen's  Bar,  '71, 
900 :  for  building  a  pile-dam  across  Persy's  (Columbia)  Slongh  at  the  widest  and 
shallowest  part,  '74,  ii,  352,363. 
Lower  Willamette. 

By  Lieutenant  Heuer,  to  dredge  a  new  channel  100  feet  wide^  with  a  depth  of  18 
feet  of  water,  between  Percy's  Island  and  the  main  shore  (88,000  cubic  yards), 
'6€^  iv,  328, 331 ;  to  dredge  Swan  Island  Bar  so  as  to  make  a  channel  100  feet 
wide  and  18  feet  deep  (24,444  cubic  yards),  '66,  It,  328, 331. 

By  Major  Wilson,  for  closing  channel  on  souui  side  of  Swan  Island  by  a  dike,  '76, 
ii,  647. 

Projects. 

Lower  milamette. 

By  Mc^or  Williamson,  for  dredging,  to  secure  a  channel  of  at  least  100  feet  wide 
and  18  feet  deep  from  Portland  to  the  mouth  of  the  Willamette,  '68,  872. 
WUUmelte  and  ColumMa. 

By  Major  Michler,  for  building  a  dam  across  the  narrowest  part  of  Percy's  Slough, 
at  an  estimated  cost  of  (5,211.16,  '74,  ii,  352 ;  '75,  ii,  736.  For  improvement  of 
the  Lower  Columbia,  at  St.  Helen's  Bar,  by  dredsing,  '75,  ii^  738.  For  improve- 
ment of  the  Willamette  near  the  Junction  of  tne  Columbia  (1)  b^'  building  of 
jetties  at  head  of  Willamette  Slough ;  (2)  closing  the  slough  between  Sauvie'a 
and  Coon  Islands  by  a  dam ;  (3)  a  dam  across  the  entrance  of  Percy's  Slough 
parallel  to  thread  of  river  channel ;  (4)  a  jetty  to  extend  from  lower  end  of 


Percy's  Island,  2,000  feet  in  length,  '75.  ii,  7:^,735. 
y  Mtjor  Wilson,  1876,  (1)  to  build  a  dike  from 


By  Mtjor  Wilson,  1876,  (1)  to  build  a  dike  from  the  upper  end  of  Swan  IslaQd 
to  the  north  shore,  closing  the  north  channel  and  opening  a  new  channel  on  the 
south  side  of  the  island ;  (2^  to  build  a  dike  across  the  head  of  Willamette 
Sloueh,  so  the  lower  end  shall  rest  100  feet  from  shore ;  (3)  to  build  a  dike  acro» 
the  hesbd  of  Coon  Island  Slough  and  revet  the  face  of  the  island ;  also  a  dike 
across  from  main  shore  just  above  the  outlet  of  Columbia  Slouch  to  Nigser  Tom-B 
Island,  revet  the  sides  of  the  latter,  and  run  a  dike  from  itslower  end  to  deep 
water  in  the  Columbia ;  (4)  to  remove  a  portion  of  Warrior  Bock  about  100  feet 
back,  and  run  a  dike  from  the  shore  below  to  receive  the  water  and  lead  it 
through  the  new  channel  at  St.  Helen's  Bar,  '76,  ii,  646-651. 

By  Major  Wilson,  as  modified  by  Board  of  Engineers  and  approTed  by  the  Chief 
of  Engineers,  for  the  improvement  of  the  Willamette  and  Columbia  Rivers  from 
JPortland,  Greg.,  to  the  sea:  (1)  to  close  channel  on  the  south  side  of  Swan 
Island  by  a  dike  7,000  feet  long,  '77,  1021.  (2)  to  close  Willamette  Slough  by  ft 
dam  near  its  head,  except  a  channel  100  feet  wide  in  the  middle ;  the  sides  of 
channel  to  be  protected  by  cribs,  '77, 1028.  (3)  to  close  Coon  Island  Slongh  at 
its  head  by  a  dike  running  from  Sauvie's  Island  to  Coon  bland,  the  face  of  the 
latter  to  be  revetted ;  construction  of  a  dike  from  Nigger  Tom^s  Island  to  the 
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main  shore  Just  above  the  month  of  Colnmbia  Slon^h,  the  face  of  Nigger  Tom's 
Island  to  be  revetted,  and,  if  necessary,  a  dike  from  its  lower  end  into  deep  water 
in  the  Columbia,  '77, 1023,    (4)  to  constmct  two  converging  dikes  across  St. 
Helen's  Bar  on  each  side  of  the  present  ship-channel,  each  950  feet  long,  '77, 1024. 
Private  and  Corporate  "Work* 
Lower  WillameUe, 
The  city  of  Portland  expended  |42,215.50  (coin)  for  dredging  outfit  and  dredging, 
'66^  iii,  26,  iv,  387 :  details,  *66,  it,  329 ;  '67, 50.    Dre^^g  at  Swan  Island  Bar 
by  oii7  of  Portland.  '6€^  iii,  26.    Resolution  of  the  common  council  of  the  city 
of  Portland  authorizing  the  mayor  to  correspond  with  Colonel  Williamson  and 
ftally  inform  him  oi  all  facts  at  hand  relative  to  the  Willamette  River  and  cost 
of  work  done  by  tiie  city,  and  to  tender  him  the  use  of  the  dredging  apf|aratus 
owned  by  the  city  free  of  charge,  provided  it  be  kept  in  thorough  repair,  '67, 
50,  575. 
WlUamette  and  ColwMa, 
Dredging  by  the  Oregon  Steam  Navigation  Company  with  the  United  States 
dredge,  '78^  13^0. 
Smnreys. 

Lower  Willamette, 
Examination  by  Lieutenant  Heuer.    Report,  '66,  iv,  328. 
18^.  Of  Swan  Island  Bar  and  mouth  of  the  Willamette,  under  direction  of  Major 

Williamson,  '68^  873. 
1868.  Of  Willamette  Slough,  by  Assistant  F.  H.  West,  '69,  469. 
1876.  Examination  of  Swan  Isluid  Bar.  '76,  ii,  647. 

1876.  Of  Post-Office  Bar  and  mouth  of  the  Willamette,  under  direction  of  M^jor 
Wilson,  •78»  187, 1320. 

1877.  Of  Swan  Island,  Poet-Office  Bar,  and  mouth  of  the  Willamette,  under  direc- 
tion of  M^or  Wilson,  '78,  137, 13:^0. 

Lower  CohimbUi. 
1792.  Under  direction  of  Admiral  Vancouver  of  the  English  Navy,  '79,  1866. 
1839.  By  Sir  Edward  Belcher,  '79,  1866. 

1868-70.  Thi«  locality  was  included  in  the  Coast  Survey,  '73,  U18|  '75,  ii,  745. 
1872.  Of  St.  Helen's  Bar,  under  direction  of  Major  Robert,  by  Assistant  F.  H. 
West,  '72,  96.    1873.  Resurvey,  '73,  1117. 1123. 

1874.  Of  Hog's  Back  Bar  between  Tongue  Point  and  Woody  Island,  under  direc- 
tion of  Major  Michler,  '74,  i,  117. 

1875.  Of  Hog's  Back  Bar,  under  direction  of  M^jor  Michler,  by  Assistant  R.  B. 
RandaU,  '75,  ii,  742. 

1871-'73.  Surveys  of  shore-lines  of  Point  Adams  and  Sand  Island,  bv  Samuel  O.  L. 
Potter,  under  direction  of  M^jor  Robert.    Survey  of  1874,  '75,  ii,  747. 

1876.  Of  bar  at  the  month  of  the  Columbia  River,  under  direction  of  Mi^or 
Wilson,  '76,  ii,  651. 

1877.  Of  Sand  Island  and  St.  Helen's  Bar,  under  direction  of  Mi^or  Wilson,  '78, 
137, 1320, 1321. 

Willamette  and  Cfohtmbia, 
1876.  Of  Lower  Willamette,  Willamette  Slough,  and  Lower  Columbia,  under 
direction  of  Major  Wilson,  '77, 1001, 1003.    Report,  '77, 1007.    Method  of  boring, 
'77,  1007.    Method  of  gauging,  '77,  1008. 

1878.  Of  St.  Helen's  Bar,  '79,  18:27 ;    of  S^nd  Island,  '79,  1828 ;    of  mouth  of 
Columbia,  '79,  182, 1791 ;  by  Lieut.  A.  H.  Pay  son.    Report,  '79,  1869. 

Maps. 
Of  Lower  Willamette  and  Colnmbia  Rivers,  '77. 1006.    Of  Umatilla  Upper 
Rapids,  '78, 1330.    List  of  tracings  and  maps,  '75,  ii,  759, 789. 

[E.  A.  C] 


UriliXAmETTE  RITER  (UPPER),  ORSC^.-^Improvbiisnt  ov. 

AppropiiaUons. 

XWl 116, 000, '71,  97. 

1873 3, 000, '73,  107. 

1H74 7,600, '74,  i,  117. 

1875 85,000, '75, 1,168,  ii,  766;  '76^11,663. 

1876 20,000, '76^1, 115,  ii,  660;  '77,123. 
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WII^IiAMETTE  RIT£R  (VPFCR),  ORKa.-CoiitixHMd. 

Appropriation*— Continued. 

1878 20, 000,  *78,  13«,  1330. 

1879 12,000,  *79, 181,1334. 

Total  to  1879 $103,500. 

The  appropriation  of  1875  called  pfiOOy  '75,  i,  125,  ii, 770. 
Statement  of  appropriations,  '77,  lu35;  '78,  1329. 
Commerce. 
Kapid  increase  of,  '75,  ii,  770;  '77, 1035.    Benefit  of  improvement  to,  *79,  1333. 
Statistics,  '71,  906;  '75,  ii,  769;  '77.  1035;  '78,  1329;  '79,  13:a,  1334. 
Contracts* 
1872.  Joseph  Paquet,  oonstmction  of  wing-dams,  '72,  985. — ^1875.  Peter  db  F.  X. 
Paquet,  oonstmction  of  wing-dams  and  removal  of  rock,  '76^  ii,  658. — 1877. 
Peter  &,  F.  X.  Paqnet,  wing-dams  and  rock  removal,  '77,  1036.    Grant  &.  Stone, 
wing-dams,  '77,  1036;  '78,  1330.— 1878.  Joseph  Paqnet,  removal  of  rock,  *79, 
1835. 
Abstracts  of  bids,  '73*  1121;  '76^  ii,  660;  '77,  1036. 
Abstracts  of  contracts,  '76,  ii,  661;  '77,  1036;  '78,  1330. 
Documents.    (Not  published  in  reports. ) 

MaJ.  R.  S.  Williamson^  report  of  December  12, 1870,  '71,  901. 
En^neers. 
Chief  of  Enoikxebs. 
Reporte,  '70.  32,84;  '71,  97 ;  '72.  96;  '73,  107;  '74.  i,  117;  '75.  i,  1!^;  '76,  i,115; 
'77,  122;  '78,  137;  '79,181. 
Engineers  in  i  harge. 
M^j.  R.  S.  WilUamsou,  1870-71,  '70.  84.    Report,  '71,  905. 
Mai,  H.  M.  Robert,  1871-73.    Reports,  '71,  901 ;  '72,  984 ;  '73,  1119 :  '74,  ii,  363. 
Mij.  N.  Michler,  1873-^75.    Reports,  '74,  ii,  :)57 ;  '75,  ii,  760;  '76^  ii,  634. 
MaJ.  J.  M.  Wilson,  1875-78.    Reports,  '76,  ii,  654,  661 ;  '77,  1026 ;  '78»  1325 ;  '79^ 

17  8S 
Maj.  G.  L.  Gillespie,  1878-'—,  '79,  1831. 
Assistants. 
Lieut.  W.  H.  Hener.    Report,  '70,  905. 

Robert  A.  Habersham,  '75,  ii,  768;  '76^  ii,  334;  '78,  1329.    Report,  '79,  1834. 
Estimates. 
By  Lieutenant  Hener,  for  improvement  of  the  liyer  by  wing-dams,  etc,  $16,000, 

•71,  909. 
By  Mfgor  Wilson,  for  the  oonstmction  of  cut-off  and  wing-dams,  |39,600;  '76^  ii, 
656.    For  the  construction  of  cut-off  and  wing-dams,  rock  removal,  and  re- 
pairs, $80,000,  '77,  1035;  '78,  1329. 
By  Mf^or  Gillespie,  for  annual  dredging  and  repairs,  |17,500,  '79,  1833. 
Financial  Statements. 
'71,  97,  901;  '72,  96,  985;  '73,  107.1120;  '74,  i,  117,  ii,  358;  '75,  i,  125,  ii,  770;  '76^ 
i,  115,ii,660;  '77.  123,1036;  '78.  138,  1330;  '79,  181,1334. 
Operations. 


Tear. 


1852 

1871- '72 
1872-73 
1873-74 
1874-76 
1875-76 
1876-77 
1877-78 
1878-79 


Scraper  and  snag-boat  Imllt 


Snags  removed  by  blasting. 
Overhanging  trees  cat  . 


New  snag-boat  built 

100  overhanging  trees  out 
Snag-boat  repa&ed 


Wing- 


460 


2,000 
360 


630 
4,732 
3,840 


Kook 
reinovaL 


Oub.ydi, 


^ 


Snaga. 


JTo. 


80 


479 
900 

707 

901 

1.081 

491 


'76,  ii,  6OT. 
^72,985. 
nz,  1119. 

'74,1,117.11,858.363. 
'75,  i,  125^  ii,  760. 
'76,  ills,  11,185. 658. 
'77, 122,  10^  1084. 
'78, 187, 1332. 
'70,1832. 


Plirsicai  Cfeiaracteristics. 

Described,  '71,  906;  '75,  ii,  760;  '76»  ii,  654,661. 
Plan. 

By  M%|or  Wilson,  for  a  system  of  looks  and  dams^  '77,  1026. 
Private  and  Corporate  "Worlt. 

Wing-dams  bnilt  by  the  People's  Transportation  Company,  '71,  906.  Canal  and 
locks  around  the  Falls  of  the  Willamette  bnilt  by  a  company  aided  by  the  State 
at  a  cost  of  1600,000,  '72, 985;  '79,  ii,  768. 
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WII^IiAHETTS  RIVBR  CWFCR),  OBB«.-€<mtiDned. 

Protects. 

By  Mi^or  Williamson,  for  wing-danu,  bnlkheads,  etc.,  '71,  909. 

By  M^im  Bobert,  for  the  remoyal  of  snass  from  channel,  '71,  901. 

By  Migor  Bfiohler,  for  the  constmction  of  wing-dams,  the  narrowing,  deepening,  and 

rendering  the  duumel  more  uniform ;  also  the  removal  of  such  ledges  of  rock 

and  bowlders  as  may  be  found  in  the  channel,  '75,  ii,  764. 
By  IdBJOT  WUson,  for  the  construction  of  6,000  feet  of  cut  off  dams  and  6,000  feet 

of  wing-dams;  also  the  removal  of  Biasel's  and  Dove's  Books,  '78, 13d9. 
Sarreys. 
Ordered  by  act  of  July  11,  1870,  '70,  32,  84 ;  made  by  Lieut.  W.  H.  Hener,  '71,  97. 

Beport,  '71,  906. 
1872.  Examination  by  M^ior  Bobert,  '72,  964. 
1876.  By  Mi^or  Michler.  '76,  ii,  634. 

1877^8.  Bzamination  and  survey  by  Kigor  Wilson,  '77,  1026;  '78,  1326, 1328. 
Maps. 

Of  the  Upper  WiUamette,  '77, 1034 ;  '78,  1328. 

[E.  A.  C] 


MTlLMMNOTOJi  HAHBOB,  €Alf  Improyement  of. 
Approprtattons. 

1871 1200,000,  '71,  88,  99,  939. 

1872 75,000,  '72.  97. 

1873 150,000,  '73,  108. 

1875 30,000,  '75,  i,  122. 

1878 20,000, '78,  135,1294. 

1879 12,000,  '79,  178,1746,1749. 

Total  to  1879 $487,000. 

Statements  of  appropriations,  '77,  ii,  991;  '79,  1740. 
Commeree. 
Cost  of  lighteraffe  v^  &^^^*  '^^»  ^^f  '^^  ^^y  '^^i  "» *^^'    I^pid  increase  of, 

'74,  Ii,  370;  ^75,  ii,  692.    Advantages  of  improvement,  '79,  1748. 
Statistics,  '69,  943,  945;  '72,  1009;  '75,  ii,  694;  '76,  ii,  616;  '78,  1293;  '79.  1748. 
Contracts. 
1872.  £.  M.  Beinamin,  construction  of  3,700  feet  of  breakwater,  '72,  1006;  failed, 
'72,  1006.    George  W.  Prescott  &.  Co.,  timber,  '72,  1007.    Benton,  Smith  &  Co., 
timber,  '72, 1006.— 1873.  George  D.  Nagle,  stone,  '73,  1131.— 1874.  Mr.  Bosohke, 
dredgiug;  contract  extended  twice,  '75,  ii,  693. — 1878.  Mappa  &  Gay,  stone, 
'79.  1747, 1749;  annulled,  '79,  1747.    T.  B.  Hays,  stone,  '79,  1747. 
Abstracts  of  bids,  '72,  1006,1009;  '79,  1749. 
Abstract  of  contract,  '79,  1749. 
Cnnineers. 
Chief  of  Enoixeebs. 
Beports,  '69,  64;  '71,  98;  '72,  97;  '73,  108;  '74,  i,  118;  '75,  i,  122;  '76,  i,  113; 
'77.  120;  '78,135;  '79.  178. 
Engineers  in  Charge. 
Mi^.  B.  S.  Williamson,  1869.    Beport,  '69,  479. 

Maj.  G.  H.  Mendell,  1871-'—.    Beports,  '71,  939;  '72,  1005;  '73,  1129;  '74,  ii, 
369;  '75,  ii,  692;  '76,  ii,  615;  '77,  989;  '78,  1291;  '79,  1746. 

ASSI  ST* ANT'S 

Lieut.  C.  B.  Sears.    Beports,  '73,  1132;  '75,  ii,  692. 
W.  I.  Smith,  '76,  ii,  617. 

By  Major  Williamson,  for  breakwater,  |891,959,  '69,  481. 

By  Edward  A.  Flint,  for  crib-.work,  |627,000,  '69.  484. 

By  Major  Mendell,  for  6,700  feet  of  breakwater,  $400,000, '71,  947.    For  protection 

of  the  work,  |30,000,  '74,  ii,  370.    For  completion,  |100,000,  '76^  ii,  617. 
Piaaneial  Statements. 

'71,  99;  '72,  97;  '73,  108,  1132;  '74,  i,  119,  ii,  370;  '75,  i,  122,  ii,  694;  '76,  i,  113, 

ii,  617;  '77.  120;  '78,  135,  1294;  '79,  178,  1749. 

38  EN 
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HnHiMIlfOTOlf  HARBOR,  CAI*.— Continued. 
Operations. 


1871-72 
1872-78 


J873-74 

1874-76 

1876-76 
187^ '77 

1877-78 


1878-79 


Eight  wings  boltt 

800  linear  feet  washed  away;  120  linear 
feet  of  wings  repaired  with  stone ;  flood- 
gates pat  in ;  850  linear  feet  crib  and  800 
feet  stone  wings  built;  24,000  oobic 
yards  grarel  riprap. 

1,680  linear  feet  of  Jetties  breakwater  bal- 
lasted with  stone. 

Flood-gates  dosed;  head  of  work  rip- 
rapped;  102  linear  feet  orib  wings  bnilt. 

Dredging  by  contract 

Stone  and  olav  dredged  need  to  extend 
training-wau. 

No  operati<nis ;  880  linear  feet  of  the  tim- 
ber-work serioosly  damaged  by  teredo 
navalls:  Jetties  i^jnred  by  sea;  depth 
of  water,  0  feet. 

Timber  line  protected  with  stone;  main 
ietty  raised;  extending  west  training- 
filling  crib  groins. 


water. 


Dredging. 


L,fL 

880 

8,700 


CM.  yds. 


24,087 

21,888 
11«435 


18.5«1 

25,778 
4.075 

f 

8,010  ; 
3,240 


0^108 


TSflOOS. 

m,  108,  iiao,  1132. 


^74,  i,  118,  ii,  388. 

^76,  i,  US,  ii.  <«• 

»T6,ii.61«. 
TT,  120,060. 

'78, 13S,  1282. 


'79,178^1747. 


Physical  Cliaracteiistics. 

General,  '71,  944. 
Flans. 

By  Major  Williamson,  for  the  improyement  of  Wilmington  Harbor  by  ckwiDg  two 
oloaghs.  and  to  build  an  artificial  bank  of  stone  or  granite  on  the  sonthem  end 
of  BattlesDake  Island,  *69,  480. 

By  £.  A.  Flint,  for7,000feetof  breakwater,  crib<work  fiUed  with  stone, '69, 463, 4?M. 
Project. 

By  Msgor  Mendell,  for  constmction  of  6,700  linear  feet  of  breakwater  of  sheet  pile 
and  crib- work  filled  with  stone,  '71,  947. 
Snnreys. 

la^Q.  Inclnded  in  the  Coast  Survey,  '69,  479,  483. 

1868.  By  M^jor  Willianuon ;  examination,  '69,  479 ;  '71,  96. 

1871.  By  Mr.  White,  '71,  944. 

1874.  By  Lieutenant  Sean,  '74,  ii,  309. 


UriLmilVOTOIV  HABBOB,  DEI^— iMPROVBimrr  ov. 
Appropiiations. 

1836-'37-'38 $32, 356, '70,  496. 

1870 15, 000, '70,  71 ;  '71,78,688. 

1872 10,000, '72,76,  779;  '73,80,866. 

1873 6,000, '73,  81,  866;  '74,  ii,  136. 

1874 6,000,  '74,  i,  91,  ii,  136;  '75,  ii,  178. 

1875 10,000,  '75,  i,  97,  ii,  178;  '76^  i,  969. 

1876 16,000, '76,1,  59,  270;  '77,260. 

1878. 7.000,  '78,60,436. 

1879 3,500,  '79,  72,  441. 

Total  to  1879 $105, 856. 

Commerce. 

Stattrtics,  '70,  426;  '71,  688;  '72,  779;  '73.  866;  '74,  ii,  137;  '75,  ii,  179;  '76^  i, 
270;  '77.  271 ;  '78,  436;  '79,  441. 

Contracts. 

1871.  S.  P.  Shelboume,  dredging,  at  33  cents  per  cubic  yard,  '71,  689.  Ameriean 
Dredging  Company,  removing  rock,  '71,  689. — 1872.  American  Dredging  Com- 
pany, removing  rock,  at  $50  per  cubic  yard,  '73, 867.  American  Dredging  Com- 
pany, dredging,  at  25, 32,  and  37  cents  per  cubic  yard,  '73,  8^. — 1873.  American 
Dredging  Company,  removing  rock,  at  $37.50  per  cubic  yard,  '74,  ii,  137.— 1874. 
American  Dredging  Company,  removing  rock,  at  $40  per  cubic  yard,  '75,  il,  ISl-— 
1875.  American  Dredging  Company,  removing  rock,  at  $38  per  cubic  yaid,  '75, 
ii,  181.  W.  H.  Beard,  dredging,  at  15f  cents  i)er  cubic  yard,  '75,  ii,  181.-1^8. 
F.  B.  Colton,  dredging,  at  9i  cents  per  cubic  yard,  '79, 442.  Thomas  Ciuniiig, 
removing  rock,  at  $35  per  cubic  vafd,  '79,  442. 

Abstracts  of  l)ids,  '71,  688;  '73,  866;  '74,  ii,  137;  '75,  ii,  180;  '77,  261;  '79,  442. 
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Wn^anif OTON  HABBOB,  B£Ii<--Coirtinu6d. 


CHIBF  of  I«NOmBB8. 

Beports,  '70,  71 ;  '71,  78;  '72,  76;  '73,  80 :  *74,  i,  91 ;  '75,  i,  96;  '76.  i,  66;  '77, 
63;  '78,60;  '79,72. 
Enginbers  in  Chabgx. 
Lieut.  CoL  I.  C.  WoodnUf.  1870,  '70,  71.    Beport,  '70,  425. 
Lieut.  Col.  J.  D.  Kurtz,  1870-77.    Beports,  '71,  688;  '72.  778;  '73,  865;  '74,  ii, 

136;  '75,  ii,  178:  '76^  i,  269;  '77,  2W. 
Cftpt.  William  Luolow,  in  temporary  charge,  1877,  '78,  430. 
Ck>h  J.  N.  Macomb,  1877-^—.    Beporto,  '7$  435 ;  '79, 441. 
Assistants. 
Capt.  M.  B.  Brown,  '71,  77;  '72,  74;  '73»  79;  '74,  i,  90;  '75,  i,  96;  '76,  i,  58. 
Capt.  William  Ludlow,  '77,  52. 
Thomas  Valentine.    Beport,  '78,  435. 
Estimates. 

By  Lieutenant-Colonel  Woodruff,  1870,  for  dredg^g,  |40,000,  '70,  427. 

By  Lieutenant-Colonel  Kurtz,  1870,  for  removing  rock,  dredging,  and  suryeys, 

$83,000,  '74.  ii,  137;  '75,  ii,  179;  '76,  i,  270. 
By  Colonel  Macomb,  1879,  to  complete  existing  project,  $10,000,  '79,  441. 
Finaiicial  Statements. 

'71,  78,  688;  '72.  76,  779;  '73,  81,  866;  '74,  J,  91,  ii,  137;  '75.  i,  97,  ii,  180;  '76,  i, 
59,  270;  '77,  54,  261;  '78,  60,  436;  '79,  72,  44L 

Operations. 

Prior  to  1870  confined  to  dredging ;  suspended  since  1840,  '70,  426. 

1870-^1.  Dredging,  '71,  688. 

1871-^5^.  Dredging  about  39,000  cubic  yards  of  sand  and  mud ;  28  cubic  yards  rock 
remoYcd  by  buwting,  '72,  779. 

1872-^.  24,065  cubic  vards  material  removed  by  dredging,  '73,  80,  865. 

1873-74.  35  cubic  yards  rock  removed,  '74,  ii.  136. 

1874-^5.  240  cubic  yards  solid  rock  removed  by  blasting,  '75.  i,  96,  ii,  178. 

1875-76.  105  cubic  yards  solid  rock  and  30,077  cubic  yards  mud  and  gravel  removed, 
'76,  i,  269. 

1876-77.  88,000  cable  yards  mud  removed;  removal  of  rock  in  progress,  '77,  53, 260. 

1877-78.  Bemoval  of  rock  below  Third  street,  and  dredging  between  Iron  Com- 
pany's Wharf  and  Brandywine  Creek,  giving  depth  of  13  feet  and  12  feet, 
respectively,  '78,  60, 435. 

1878^79.  Dredging  mud  and  removal  of  rock,  '79,  72,  441. 
Physical  Cliaraeteristtcs. 

Described,  '70,  427;  '71,  688. 
Snrveys. 

1835.  By  Uaj.  Hartman  Baehe,  '70,  426. 

1870.  Under  direction  of  Lieutenant-Colonel  Woodruff,  bv  A.  B.  Sears,  '70^  42G. 

1874.  Under  direction  of  Lieutenant-Colonel  Kurtz,  '74,  li,  136. 

1878-79.  Under  direction  of  Colonel  Macomb,  '79,  441. 

[C.  CI 


HVlliSOlir  HABBOB9  M.  T.— Improvement  of. 
ApjsropriatloBS. 

1875 110,000, '75,  1,58. 

1876 10,000, '76,1, 110. 

Comoierce. 

Importance  as  harbor  of  refuge,  '73, 392.   Benefits  of  improvement,  '68^  289 ;  '73, 391.. 

Statistics, '73,  391,  392;  '75,  i,  324;  '77.  976;  '78,  IS&l;  '79. 1725. 
Contracts. 

1875.  With  F.  A.  Seymour,  material  and  labor,  '75,  i,  323,  326;  '76,  ii,  574.  Withi 
H.  J.  Mo  wry,  dredging,  at  17  cents  per  cubic  yard,  '75,  i,  323, 326 ;  '76,  ii,  574. — 
1877.  With  H.  J.  Sowry,  dredging,  '78, 1271. 

Abstract  of  bids,  '75,  i,  325. 

Abstract  of  contracts,  '75,  i,  326. 
Boenments.    (Not  published  in  reporto.) 

Ex.  Doc.  62,  33d  Cong.,  Ist  Sess.,  '68^  48. 
Engineers. 

Chief  of  Engineebs. 
Beports,  '68,  48;  '73,  49;  *75,  i,  58;  '76,  i,  110;  '77,  117;  '78, 135;  '79, 175^ 
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Elifflneers — Continued. 
Engikbers  IK  Charob. 
Lieut.  Co].  C.  E.  Blant,  1868.    Report,  *68,  S88. 
MiO.  J-  M.  Wilson,  1873-75,  »73,  301 ;  '75,  i,  323. 

Uai.  Walter  McFarland,  1875^—.    Beporto,  '76  ii.  574;  '77,  975 ;  "IB,  1S71 ;  "79, 
1725. 
Abbutant. 
James  S.  Lawrence,  '73,  31)1. 

By  Lieutenant-Colonel  Blant,  1868:  1st  piojeot,  $155,000,  '68,  46,  288;  2d  project 

150,000,  '68.  289. 
By  Mi^or  Wilson,  1873,  |00,000.  '78,  392;  '75,  i,  324:  '76,  ii,  575,  576. 
By  Mi^or  McFarland,  1877,  additional  for  dredging,  $10,000,  '77,  975. 
Ftaaacial  StatementB* 
•68^  48,  289;  '75,  i,58,324;  '76,  i,  110,  ii,  575;  '77,  117,  u,976;  '78, 132,  1272;  '79, 

175, 1726. 
Operations. 
1874-^5.  Dredging  4,326i  cubic  vards,  '78,  i,  324. 

1875-^6.  West  pier  extended  60  linear  feet ;  east  pier  extended  30  linear  liset,  *77, 97o. 
1877-78.  West  pier  extended  120  linear  feet;  14,302  mibic  yards  dmdged.  ^78,  lUL 

1271. 
1878-79.  Superstructure  of  eavt  pier  rebuilt)  '79^  1125.    fiSstory  of  operations,  '76^ 

ii,  575.    Old  west  pier  breached  in  fall  of  1876 ;  a  sand  and  gravel  Vaierier, 

extending  from  pier  to  pier,  formed  in  oonseqiience,  rendering  the  harbor  worUi- 

less  until  its  removal,  '77,  975. 

Fliysical  Characteristics. 

General,  of  Twelve-Mile  or  Wilson's  Creek,  '73,  391.    Harbor  bottom,  '78^  392 ;  '76. 
ii,  575. 
Private  and  Corporate  "Work. 

About  126,000  expended  by  private  enterprise.  In  1H46  a  oompany  eonstmoted  tiro 
parallel  pier«,  150  feet  apart,  extending  360  feet  Into  UiB  lake,  540  linear  leet  of 
wharfing,  and  also  purchased  a  dredge,  '68.  48 ;  '73*  391 ;  '75,  i,  323;  TS,  ii.  575. 


1852.  Plan  of  improvement  submitted,  '7S,  i,  323. 

By  Lieutenant-Colonel  Blunt.  1868,  in  ease  the  Niagara  Ship-Canal  should  end  here, 
two  parallel  piers  of  1,000  linear  feet  in  length,  and  dreoging  to  14  feet  of  water; 
estimated  cost,  $155,000,  '66^  288,  289. 
Projects* 

By  Lieutenant-Colonel  Blunt,  extension  of  each  pier  400  linear  feet,  and  dredging,' 
estimated  cost,  $50,000,  '68,  288, 289. 

By  Migor  Wilson,  extension  of  both  piers  to  12  feet  of  water,  repain  and  dredg- 
ing ;  estimated  cost,  $90,000,  '73,  392 ;  '75,  i,  58,  323 ;  '76,  li,  575, 576.  A  tians^ 
fer  of  the  old  piers  to  the  United  States  necessary  before  beginning  operatieDs, 
'73.  393. 

By  Major  McFarland,  1877,  dredging ;  increasing  estimated  cost  by  $10,000,  '77, 975. 
ISnrvejrs, 

1852.  Directed  by  Mi^ior  TumbuU,  '75,  i,  323;  '76,  ii,  575. 

1868.  Directed  by  Lieutenant-Colonel  Blunt,  '68.  48. 

1873.  Directed  by  M^jor  Wilson,  made  by  J.  8.  Lawvonoa,  '73,  49,  391 ;  '75.  i, 
323*  '76.  ii  575. 

Memoranda  of  fundings,  '73,  392;  '75.  i  32:);  '76^  ii,  575. 

•Comparison  of  surveys  of  1852-1873,  '76,  ii,  575. 

Maps. 
*76k  ii,  574.    Of  the  harbor  June  30,  1879,  '79,  1725. 


WISCOMSIN  BITEB.— (See  FoxA2n>  Wisconsin;  also  Mississifpi  Sivek 

Bbssrvoirs.) 


l¥ITHI^A€OOCHi:i:  BlVfiB,  OA.—ExAHiNAtioN  of. 

CoHMttenee. 

Daes  not  JnstifJ^  the  proposed  improvement,  '75,  ii,  46. 


BIYEBS  Aim  HABB0B8.  5A7 

l¥ITHiiA€00€HEB  WTVlBRy  OAir-Continaed. 


Chief  of  Enginbebs. 

Reports,  *75,  L  84;  *79,  106. 
£ngikber8  in  Charge. 

Lieut.  Col.  Q.  A.  GiUmore,  1875.    Report,  '75^  ii,  45. 
Capt.  A.  N.  Damrell,  187^—.    '79, 106. 
Absistant. 
E.  Shennan  Gould,  1874.    Report,  '75,  ii,  45. 
JPliysical  Characteristics. 

General  deeoription,  '79,  ii,  45,46. 
JPlan. 

By  E.  Sherman  Gould,  for  the  removal  of  roclu  and  shoalB,  at  an  estimated  ooai  o£ 
|9,90U,  '75,  ii,  46. 

Surveys. 

1874.  By  £.  Sherman  Gould,  an  examination.    Report,  '75,  ii,  45. 
lt^9.  In  progress,  under  the  direction  of  Capt.  A.  N.  Damrell,  '79,  106. 


"WOliF  ULKE  CUT,  UVIK— Survey  of. 

Gomoierce. 

Jnstiiication  of  improvement ;  disoossion  as  to,  '75,  i,  342.    The  harbor  of  Calumet 
only  3  miles  distant,  '75,  i,  242. 
Engineers. 

Chief  of  Engineers. 

Report,  '75,  i,  46. 
Engineer  in  Charge. 
MaJ.  G  L.  Gillespie.    Report,  '75,  i,  241. 
Pliysical  Ciiaracteristics. 

General,  of  Wolf,  Grorge,  and  Deer  Lakes,  '75,  i,  241. 

IPlans. 

By  Mi^.  G.  L.  Gillespie,  for  a  cut  1,000  feet  long  connecting  the  15-foot  curve  of  Lake 
Michigan  and  of  Wolf  Lake.  A  north  pier,  1,800  linear  ieet  long,  extending  to 
the  18-foot  curve  in  Lake  Miohif^an ;  a  south  pier,  l^MK)  feet  long,  extending  to 
12  feet  of  water  in  Lake  Michigan ;  also  revetment  of  cut ;  estimated  cost, 
1249,150,  '75,  i,  242. 


UrOJLF  RITIiB,  'WIS.—SuBVST  of. 

Commerce. 

Justification  of  improvement,  '79,  1549, 1550. 
Statistics,  '79, 1558. 
CniTincers. 
Chief  of  Engineers. 

Reports,  '78,  117;  '79,  156,157. 
Engineer  in  Charge. 

MaJ.  D.  C.  Houston,  1878-^—.    Report,  '79, 1549. 
Assistant.  , 

J.  Pierpont.    Report,  '79,  1550. 
Physical  Characteristics* 
Description  of,  '79,  1550,  1552,  1553.    Discharge  of  river,  '79,  1551, 1552.    Obstrao- 
tions,  '79,  1552, 1553. 
Plan. 
By  M%|or  Houston,  1879,  for  removal  of  obstructions  and  construction  of  wing-dams 
and  dikes  for  procuring  a  channel  4^  feet  deep  at  low-water,  to  Sliiocton,  and 
3i  feet  deep  to  Simple's  Bridge ;  estimated  cost,  935,000 ;  '79,  1550, 1552, 1553. 
Snrvejs. 
1878-^9.  By  J.  Pierpont,  of  Wolf  River  from  Lake  Poygan  to  Red  River,  '78»  117; 

'79,  156,  1549. 
Maps. 
Of  the  river,  and  profile  on  center  line  of  channel,  '79,  1552. 
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Appropriation* 

1879, 14,000,  '79,  68. 

Commerce* 

JastiiicatioD  of  impToyement,  '79,  476. 
8TATUTIC8,  '79,  480,  481. 
Enn^neers* 
Chief  of  Engineers. 

Reports,  '78,  63;  '79.  67,  75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Report,  '79,  478. 

AflSIfiTANT. 

A.  Doerflinger.    Report,  '79,  479. 
Bsttniates*    (See  Projecte.) 
Pliyslcal  Characteristics* 

DeMsribed,  '79,  479. 

Projects* 

By  Colonel  Macomb,  1879,  to  widen  stream  near  Salamander  Dock,  dredging  tliroiigli 
shoal  near  Valentine's  Dock  and  constrncting  a  pile  revetment  for  the  poipose 
of  straightening  and  strengthening  banks  in  that  vicinity  to  procure  a  nnirono 
depth  of  12  feet  at  mean  high- water  by  80  feet  wide  from  month  to  Salamand^ 
Dock;  estimated  cost,  $13,800,  '79,  67,  478,  479,  480. 

Sanreys* 

1878.  Ordered  and  in  progress,  '78,  63. 

1879.  Completed  by  A.  Doerflinger,  '79,  75,  479. 


"WOOO'S  HOI^I^  (HOI^E)  HARBOR,  REASS*— iMPRoyxHSNT  or. 

Appropriations* 

1852.  For  Great  Wood's  Hole  Harbor,  |2,500,  '74,  ii,  277. 

1879.  For  entrance  to  Wood's  HoU  Harbor,  $15,000,  '79,  53,  396. 

Commerce* 

Justification  of  improvement,  '74,  ii,  277,  280,  281. 
Statistics,  '74,  ii,  277 ;  '79,  299. 
Engineers* 
Chief  of  Engikeerb. 

Reports,  '66,  i,  7,  37 ;  •73,  93 ;  '74.  i,  103 ;  '78,  51 ;  '79,  53,  56. 
Engineers  in  Charge. 

Col.  J.  D.  Graham,  1865-^66,  '66^  i,  37. 

M%i.  G.  K.  Warren,  1873-^—.    Eeports,  '74,  ii,  275;  '79,  297,  299. 

A.SfiI  ST  ANTS. 

J.  P.  Cotton.    Report,  '74,  ii,  277. 
C.R.  Mather,  '74.  ii,  277. 

estimates* 

By  J.  P.  Cotton,  for  improvement  of  straits,  seven  estimates,  varying  from  $5,000  to 

$446,000,  '74,  ii,  2&),  281;  '79.  298. 
By  Mi^or  Warren,  for  channel,  $6,000,  '79,  299. 
Financial  Statements* 

'74,  ii,  277 ;  '79,  299. 
Operations. 
1852-^53.  Breakwater  built  on  northern  side  of  harbor,  '74,  ii,  277,  27^ 
1873-^8.  Surveys  made,  '73,  93;  '78.  51. 
Pliysical  Ciiaracteristics* 

Tidal  observations,  '74.  ii,  276,  278,  279;  '79,  298. 
Plan*    (See  also  Estimates.) 
By  J.  P.  Cotton,  for  improvement  of  strait  by  removing  bowlders  and  dredging 
channel,  '74.  ii,  280. 
Private  and  Corporate  HForlt* 

Breakwater  completed  by  private  parties,  '74,  ii,  277. 
Project* 

By  Major  Warren,  to  increase  depth  of  channel  at  Little  Harbor  and  remove  dan- 
gerous bowlders  from  Wood's  Holl  Strait;  estimated  cost,  $6,000,  '79,  53, 2ft$, 
299. 
Snnreys* 
1873.  By  J.  P.  Cotton,  '73,  93 ;  •74.  i,  103,  ii,  275,  2n. 
1878.  Made,  '78»  51 ;  '79,  53,  56,  298,  299. 

Sonndings  and  observations  for  velocity  and  direction  of  currents,  '74.  ii,  276;  '79, 
299. 
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WORTON  MABMQiSh  lUK— iMPBOvsmurr  of. 
Appropriatloii* 

1872,  $12,000,  '72,  67,  686. 
Commerce. 

Statistics,  '72,  700. 
Contract* 

1873.  Moiris  &  Commings,  dredging,  at  18  cents  per  cubic  yard,  '73,  757. 
Abstract  of  bids,  '72,  757. 

Engrineenu 
Chief  of  Enginebbs. 

Reports,  '72,  67,  71;  '73,  71 ;  '74,  i,  80;  '75,  i,  85;  '76^  1,  62. 
Engineer  in  Chabge. 
M^j.  William  P.  CraighiU,  1872-^76.    Reports,  '72,  686,  699 ;  '73, 757 ;  '74,  ii,  16 ; 
'75,  ii,  63;  '76,  i,  283. 
Assistant. 
William  Popp.    Report,  '72,  699. 
FinaBciiftl  Stintements* 

•72,  68,  686;  '73,  71,  757;  '74,  i,  80,  U,  16;  '75,  ii,  63;  '76,  i,  283. 
Operations. 

1872-'73.  Channel,  100  feet  by  7  feet,  dredged,  connecting  the  whanres  in  nse  Tvith*. 

the  deep  water  of  the  creek ;  a  basin,  150  feet  square,  dredged,  '73,  71,  757. 
1873-^4.  A  fdw  guiding  piles  driven,  '74,  i,  80,  ii,  16. 
1874-75.  Operations  suspended,  '75,  i,  85,  li,  63;  '76, 1,  2&3. 
Physical  Ciiaractenstics. 

Described,  '72,  700. 
Project. 
By  William  Popp,  1872,  adopted  by  M^jor  Craiffhill,  for  dredginff  a  channel,  about 
2,000  feet  by  100  feet  by  7  feet,  from  the  head  of  Worton  Creek  to  the  confluence 
of  Worton  and  Times  CMeks;  estimated  cost^  $12,000,  '72,  67,  686,  700. 
S  survey 
1872.  Under  direction  of  M^for  CraighiU,  by  William  Popp.    Report,  '72,  699 


TABKIN  RITEB,  IV.  €.~Improvemsnt  of. 

Appropriation. 

1879, 1:^0,000,  '79,  87. 

Commerce. 

Commercial  importance  of  the  adjacent  country,  '79,  629. 
Statistics,  '79,  629. 
Engineers. 
Chief  of  Engineers. 

Eeports,  '78,  75;  '79,  87,  88. 
Enginbeb  in  Charge. 

8.  T.  Abort,  U.  8.  C.  E.,  1878-^—,  '78*  75.    Report,  '79,  626. 
Assistants. 
8.  W.  Evans,  1878-79,  '79,  648.    Report,  '79,  629. 
Messrs.  Burr  and  Fisher,  1878-^9,  '79,  648. 
Estimates.    (See  also  Projects. ) 
By  8.  T.  Abort,  for  the  improvement  of  Tadkin  River:  (1)  for  steamboat  naviga- 
tion, $444,6^25,  '79,  627,  640-643:  (2)  for  bateau  navigation,  1102,393.60,  '79, 
644r-647. 
Financial  Statement. 
'79,  87,  627, 

Pliysical  Ciiaracteristics. 

General,  '79,  628.    Floods,  '79,  628.    Description  of  agricultural  characteristics, 
'79,  628.    Of  obstructions,  etc.,  '79,  630-639. 

Plans. 

By  S.  T.  Abort,  for  the  improvement  of  the  Tadkin  River  to  give  a  3-foot  navigation 
from  Wilkesborough  to  the  railroad  bridge  near  Salisbury :  (1)  for  steamboat 
navigation,  by  dredging,  rock  excavation,  and  construction  of  locks  and  dams 
and  a  short  canal  around  Bean  Shoal :  (2)  for  bateau  navigation,  by  rock  exca- 
vation, and  by  the  construction  of  wing-dams,  '79,  647. 
Private  and  Corporate  UTork. 

1830-'35.  Improvement  at  Bean  Shoals,  on  the  part  of  the  Yadkin  Navigation  Com- 
pany, '79,  633. 
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YAAKUf  RITE J»»  M.  Cw-^Ckmltm^. 

Project* 

By  S.  T.  Abert,  for  the  improvement  of  the  river  from  Salisbory  %o  the  foot  of  Bean 
Shoalsy  by  dredging  and  rock  excavation,  to  permit  navigation  of  ateamboi^ 
at  an  estimated  cost  of  $81,671.85,  *79,  87,647,648. 
Svrvef. 

1878-79.  By  8.  W.  Evans.    Report,  '79,  629. 


TAI.I.AB1J9HA  BIT£B,  MlSS.-Sarvey  ordered  by  act  of  March  3,  1879, 

•79, 118. 


TAMHIIili  BITER,  OBEO.— Subyey  of. 

Cooinierce. 

Justification  of  improvement,  '75b  iiy  792,  794. 
Statiatics,  '75,  ii,  794,  795. 


Chibf  of  Enoinbxbs. 

Reports,  '73,  108;  '75.  i,  125. 
Engineers  in  Charge. 
Maj.  H.  M.  Robert,  1873.    Report,  '74,  ii,  364. 
Maj.  N.  Michler,  1873-75.    Reports,  '74,  ii,  364 ;  '75,  ii,  792. 
Assistant. 
O.  F.  Cramer,  '75^  ii,  792. 
Pikf sical  Ctoaracteristlcs. 

Described,  '75,  u,  792,  794,  795.    Table  of  distancee  and  slope  of  river,  '75,  ii,  793. 
Plans. 
By  Mijor  Michler,  1875,  for  dred^ff  and  removing  rock  and  snags,  eonstroction  of 
loclcs  and  dams  at  the  navigable  ends,  similar  to  the  wonc  at  Willamette. 
Total  estimated  cost,  $222,500,  '75,  ii,  796,  798. 
Hmrveyn. 
1873.  Examination  ordered,  '73,  106.    Made  by  Major  Robert,  '74,  ii,  364. 
1875.  By  Mf^or  Michler,  '75,  i,  125,  ii,  792. 


TAZOO  BITER,  IHISS.— Improvement  of. 
Appropriations. 

1873 140,000,  '73,  56,  485. 

1875 12,000,  '75,  i,  69,  522. 

187^ 15,000,  '76,  i,  78,  596. 

1878 25,000,  '78^  86,  628. 

1879 15,000, '79,  115,967. 

Total  to  1879  .....  $107, 000. 

Statement  of  appropriations,  '77,  480;  '78,  628;  '79,  967. 
Commerce. 

Statistics,  '74,  i,  366;  '77,  480;  '78^  628;  '79,  967. 
Contract. 
1873.  With  New  Orleans  Wrecking  and  Salvage  Company,  for  removal  of  11  wrecks, 

'74,  i,  62,  364. 
Abstracts  of  bids,  '73,  485 ;  '74,  i,  364. 
Enirlneers. 
Chief  of  Engineers. 
Reports,  '72,  56;  •73»  56;  '74,  i,  62;  '75.  i,  69;  '76.  i,  77;  '77,  76;  '78,  86;  '79, 
115. 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1872,  '72,  56. 
Col.  J.  H.  Simpson,  1873,  '73,  53. 

Capt.  W.  H.  H.  Benyanrd,  1873,  '73,  53.    Reports,  '78,  485;  '74^  1,  364;  '75,  i, 
522;  '76,  i,  594;  '77,  480;  '78,  626;  '79,  967. 
Assistants. 
J.  D.  McKown.    Report,  '73,  484. 
J.  Bumey.    Report,  '74,  i,  365. 
J.  Straszer.    Reports,  '76,  i,  594 ;  '78,  627. 
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YAZe^  RH^By  ]III09.*<3<mli]]iied« 

Estimates. 

By  Captain  Benyamd,  1874,  for  improyemeut  of  river  (^covering  a  period  of  four 

years)  by  conBtraction  of  snag-boats  and  the  removal  of  snags,  $120,000,  '74,  i, 

366;  '75,  i,  522;  '76.  i,  596;  '77.  480. 
By  J.  Barney,  1874,  for  me  construction  and  operation  of  boats,  '74, 1,  365 ;  '76,  i, 

596. 
Finiuiclal  Stafemeiitfl* 

'73,  56;  '74.  i,  62;  '75,  i,  69;  '76,  i,  78;  '77.  77;  '78,  86;  '79.  115. 
OperatioDs. 
List  of  obstructions.  '73,  483 ;  '74,  i,  365, 
1873-74.  Nine  wrecks  removed  by  contract,  '74.  i,  62. 
1874-75.  No  operations,  '75,  i,  69,  522. 
1875-76.  Bemoval  of  obstructions  by  United  States  snag-boat  belonging  to  Ouachita 

Kiver,  '76.  i,  78,  594. 
1876-77.  No  operations,  '77.  76,  480. 
1877-78.  Removal  of  obstructions  by  United  States  snag-boat  belonging  to  Ouachita 

River,  '78^  86, 626. 
1878-79.  Construction  of  snag-boat  in  progress  to  be  used  on  several  rivers  Jointly, 

'79,  9b7. 
Project. 
By  Captain  Benyaurd,  1874,  for  the  removal  of  obstructions  by  use  of  United  States 

snag-boat  to  be  built  for  the  river ;  work  to  be  done  by  hired  labor,  '74,  i,  365 ; 

'75,  i,  522;  '76,  i,  596;  '77,  480;  '78,  626. 
Sanrey. 
1872.  For  removal  of  wrecks  and  obstructions,  *72,  56. 

[L.Y.  8.] 


YEIiliODTSTOIf  E  BITER,  MOIf  T.— Ibcprovement  of. 
Appropriation. 

1879, 1:^5,000,  '79,  128. 

Contmercc. 

Communication  and  transportation.  '79,  1098.    Natural  products  and  mining  inter- 
ests tributary  to  river,  '79,  1099,  1100. 
Statistics,  '79, 1099, 1100. 
Enffineers. 
Chibf  of  Enginkers. 

Reports,  '78^  95;  '79,  128. 
Enoinsbr  in  Chabos. 
Lieut.  Ed.  Maguire.    Report,  '79,  1097. 
Operations. 

1878-79.  Work  in  progress  on  Buffalo  Rapids  and  survey  continued,  '79,  128. 
FIftyslcal  Characteristics. 
Description  of,  '79,  128,  1097, 1098, 1000, 1101.    Table  of  distances,  '79,  1101, 1102. 
Discharge  of  river,  '79,  1101. 
Project. 
By  Lieutenant  Maguire,  1878,  to  improve  the  river  by  the  removal  of  rocks  and  the 
construction  of  wing-dams  for  the  uniflcation  of  the  channel,  details  and  cost  to 
be  determined  by  survey,  '79,  1006. 
Sarreirs. 

1878.  Ordered  and  in  progress,  '78,  95. 

1879.  In  progress  and  ordered  to  be  continued,  '79^  128,  1097.    History  of  survey, 
'79.  1101, 1102. 


YORK  BITKR,  TA.~Survey  ordered  by  act  of  March  3,  IS79,  '79,  95. 


TOUOHIOOHENT  BITEB,  PA.~Survet  of. 
(See  also  Chssapeakb  Ain>  Ohio  Canal.) 

Appropriation. 

1975,110,000.    Act  of  March  3. 
Coianierce. 

Iron  and  coal  interests  require  slack-water  navigation  on  river  as  far  up  as  Con- 
neUsville,  '76^  ii,  84.    Coal  barges;  requirements  of,  '76,  ii,  85. 


602  INDEX  OF 

Y01J0HI00H1SNY  BITSB,  PA«-C<mtinaed. 

Chief  of  ENounsERS. 

Reports,  '73,  60 ;  '74,  i,  67. 
Engineer  in  Charqs. 

Mf^.  W.  E.  Merrill,  '74,  i,  558. 

A  88I8TANT. 

Lieut.  F.  A.  Mahan.    Report,  *74,  i,  559. 
Estlniates. 

Of  cost  of  project,  1874,  for  alAck-water  nav iffation  to  depth  of  6  feet  ttom  MoKees- 
port  (month  of  Tonghiogheny)  to  West  l^wton,  18.8  miles,  by  permanent  dams 
with  locks,  $688,023,  *74,  i,  559,  563,  566.  Same,  by  plan  of  moyable  dams  with 
looks,  $1,306,406,  '74,  i,  566. 

In  connection  with  projects  for  ettension  of  Chesapeake  and  Ohio  Canal  (which  see) 
for  slack-water  navigation  from  McKeesport  to  Connellsville,  45.3  miles,  to  a 
depth  of  7  feet,  $1,254,040,  '76,  ii,  87. 

Phnlcal  Characteristics. 

I>istanoes  from  Pittsbnrgh,  '74,  i,  527,  560 :  '76,  ii,  114, 123.  Elevation  above  Ohio, 
'74,  i,  521,  560;  '76,  ii,  86,  114, 12:).  'Tribntaries  of  the  Ohio;  rainfall  in  val- 
leys  of,  '74,  i,  507,  520,  523,  532;  '76,  ii,  100.  Discharge  of  river,  '74,  i,  561. 
Lack  of  water  supply  on,  '74,  i,  497,  559,  561.  Coal  deiKwits  of  valley,  '74,  i, 
512 ;  '76,  ii,  84. 

Plans. 

By  Lieutenant  Mahan,  1874,  for  movable  instead  of  permanent  dams ;  in  the  profect 
for  slack-water  navigation  to  a  depth  of  6  feet  m>m  McELeesport  to  West  New- 
ton dam,  to  consist  of  navigable  pass  150  feet  wide,  closed  with  Chanoine  wickets 
13  feet  high ;  adjacent  weir  with  sole  6  feet  above  sole  of  pass ;  lock  250  £eet  by 
56  feet  by  7  feet ;  plan  involves  use  of  5  locks  and  dams.  '74,  i,  564.  FiSti  mated 
cost,  $1,308,406:  comparison  with  permanent  dams,  and  plan  rejected  for  excess 
of  cost  of,  '74, 1,  566. 

By  Major  Merrill,  1874,  for  extension  of  proposed  Chesapeake  and  Ohio  Canal  down 
the  valley  of  the  Yonghio|^heny  to  McKeesport,  '74,  i,  497  ;  '76,  ii,  85.  Modi- 
fied in  1876  by  terminattuff  canal  at  ConneUsville  (see  Projects),  '76^  ii,  83. 
(See  also  Chesapeake  and  Onio  Canal,  Board  of  Engineers.) 

Projects. 

By  Mf^or  Merrill,  1874,  for  slack-water  improvement  to  a  depth  of  6  feet  £rom  Mc- 
Keesport, at  confluence  of  Yooghiogheny  with  the  Mononsahela,  to  West  New- 
ton, a  distance  of  18.8  miles,  bv  three  locks  and  dams  of  10  feet  lift  each ;  dams 
to  consist  of  timber  cribs  illlea  with  stone,  and  locks  of  masonry  250  feet  by  56 
feet,  at  an  estimated  cost  of  $688,023,  '74,  i,  559,  563.  Compared  with  plan  of 
movable  dams,  and  the  adoption  of  permanent  dams  recommended,  '74,  i,  559, 
566. 

Considered  by  Major  Merrill,  1876,  in  connection  with  project  for  extension  of  Ches- 
apeake and  Ohio  Canal,  q.  v. ;  the  foregoing  project  oecomes  slack- water  navi- 
gation  from  McKeesport  to  Connellsville  (proposed  terminus  of  Chesapeake  and 
)hio  Canal),  a  distance  of  45.3  miles,  by  means  of  15  locks  and  dams  of  about 
10  feet  lift ;  upper  12  looks  to  be  146  feet  by  26  feet,  and  lower  3  locks  250  feet 
by  56  feet;  depth  of  improvement  to  be  7  feet;  dams  of  stone,  '76,  ii,  83,  86. 
Estimated  cost,  $1,254,040,  '76,  ii,  87. 
reys. 

i.  Ordered  by  act  of  Congress,  '73,  60;  '74,  i.  560.  Completed,  '74,  1,  67.  In- 
definite instructions  as  to  limits  of,  '74,  i,  559.  Distances  on  river  from  Pitts- 
burgh, '74,  i,  560.  Elevation  and  location  of  benches,  '74,  i,  561.  (See  also 
Chesapeake  and  Ohio  Canal. 

[L.  Y.  8.] 
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ZIJJVIBRO  RIVER,  MIIVIV.— Survey  of. 
Conuierce. 

'67,  263. 

EDgiDeers. 

Chief  of  Engixbers. 

'66,  ill,  36. 
Engineer  in  Charge. 

Maj.  G.  K.  Warren,  1866,  '66,  iii,  36.    Report,  *67,  259,  262,  263. 
ExpeDditures. 
For  survey,  '67,  262. 
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CdUaMng  ike  names  of  owU  employ4»y  eontraotore^  faUing  Udders,  etc,,  toith  rrferences  to 
each  Htle  in  the  Main  Index  where  mentioned,  liUl  references  for  each  name  will  he  found 
in  the  Main  Index,  For  corresponding  information  coneemimg  the  officers  of  the  Corps 
of  Engineers,  see  Cullnm^s  Register  of  the  Officers  and  Graduates  of  the  United  States 
Military  Academy,  3  voU.  N.  F.,  i>.  Van  Noslrand,  1B68,  James  MilUr,  1879. 


Abbott,  J.  'E,,  Assistant  Engineer, 

Dee  Moines  Kapids. 

Bock  Island  Rapids. 
Abbbt,  8.  T.,  U.  8,  6\  S, 

Acootink  Creek,  Va. 

Aqoia  Creek,  Va. 

Blaokwater  River,  Va. 

Catawba  River,  N.  C. 

Chickabominy  River,  Ya. 

Cumberland  River. 

Dan  River,  Va.  and  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

French  Broad  Biver,  Tenn.  and  N.  C. 

Hampton  River,  Va. 

Illinois  River,  111. 

Leouardtown  Harbor,  Md. 

Little  Wicomico  River,  Va. 

Mataponi  River,  Va. 

Meant  Vernon  channel. 

Nansemond  River,  Va. 

Kense  River,  N.  C. 

New  River,  Va. 

Nomini  Crook,  Vfc. 

Norfolk  Harbor,  Va. 

Norfolk  to  Cape  Pear  River,  N.  C. 

Occoquan  River,  Va. 

Pafran  Creek,  Va. 

Pamlico  River,  N.  C. 

Pamnnkey,  River,  Va. 

Perquimans  River,  N.  C. 

Potomac  River,  East  Branch  of. 

Rappahannock  River,  Va. 

Roanoke  River,  N.  C. 

Stanton  River,  Va. 

Totuskey  River,  Va. 

Urbana  Creek,  Va. 

Washington  and  (Georgetown  Harbors. 

Western  Rivers. 

Yadkin  River,  N.  C. 
Adams,  G.  P.,  Contractor, 

South  Haven  Harbor,  Mich. 
Adams,  Julius  W.,  Assistant  Engineer, 

Connecticut  River,  Conn. 
Adams,  S.,  Contractor, 

Marqnette  Harbor,  Mich. 
AiNSWORTH,  D.  H.,  Assistant  Engineer, 

Dakota  River,  Dak. 

St.  Croix  River,  Wis.  and  Minn. 

Snake  River,  Greg. 
Albant  Dredging  Company,  Contract' 
ors. 

Appomattox  River,  Va. 

Connecticut  River,  Conn. 


Albany  Dredging  Company— Cont'd. 

Delaware  River  (Fort  Mifflin  Bar). 
Alger,  8.  B.,  Contractor, 

Ohio  River. 
Allard,  James,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Allen,  Edw.,  Contractor, 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  T. 
Allen,  J.  W.  P.,  Contractor, 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great).  N.  Y. 

Sodus  Bay  Harbor  (little),  N.  Y. 
Allen,  R.,  Contractor. 

Charlotte  Harbor,  N.  Y. 
Almy,  G.  C,  Assistant  Engineer, 

Stonington  Harbor,  Conn. 
American  Dredging  Company,  ConiraeU 
ors, 

Baltimore  Harbor,  Md. 

Broadkiln  River,  Del. 

Cohansey  Creek,  N.  J. 

Darien  Harbor,  Ga. 

Delaware  River. 

James  River. 

New  Castle  Harbor,  Del. 

Savannah  River  and  Harbor,  Ga. 

Schuylkill  River,  Pa. 

Susquehanna  River,  Md. 

Wilmington  Harbor,  Del. 
Ames  &  Emery,  Contractors, 

Onton^on  Harbor,  Mich. 
Ammbn,  Daniel,  U,  8,  N, 

Providence  River  and  Harbor,  R.  I. 
Anderson,  James  C,  Assistant  Engineer, 

Transportation  Routes  to  the  Seaboard, 
Southern  Route. 
Andrews,  G.,  Contractor, 

Tchefuncte  River,  La. 
Andrews,  James,  Contractor, 

Belfast  Bay  and  Harbor,  Me. 

Boston  Harbor,  Mass. 

Cocheco  River,  N.  H. 

<'Gut,"  opposite  Bath,  Mo. 

Richmond's  Island,  Me. 

Saco  River,  Me. 
Archer,  W.  M..  Contractor, 

Kanawha  River  (Great),  W.  Va. 
Arkansas  and  White  River  Wrecking 
Company,  Contractors, 

Western  Rivers. 
Atlantic  Dredging  Company,  Contract' 
orsm 

Belfast  Bay  and  Harbor,  Me. 
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Atlantic  Dredqino  Compant— Cont'd. 

Boston  Harbor,  Masa. 

Cocheco  River,  N.  H. 

East  River,  N.  Y. 

New  Bedford  Harbor,  Maaa. 

New  Haven  Harbor,  Conn. 

Penobecot  River,  Me. 
ATLAimc  Works,  Contracton. 

Miiisiflsippi  River,  at  its  month. 
Babcock,  H.  N..  AstUtani  EMgimeer, 

Honaatonic  River,  Conn. 

New  Haven  Harbor,  Conn. 

Port  Jefferson  Harbor,  N.  T. 

West  Haven  Harbor,  Conn. 

Westport  Harbor,  Conn. 

Wickford  Harbor,  R.  I. 
Bachs,  a.  D.,  SupariniemdemiCoMtSmrveif, 

Cape  Fear  River,  N.  C. 
Bache,  R.  M.,  A$9i§tant  Engineer, 

Delaware  River. 

Reedy  Island,  Del. 
Bacon,  Henry,  Anietant  Engineer, 

Cape  Fear  River,  N.  C. 

Chester  River,  Md. 

Crisiield  Harbor,  Md. 

Eagle  Harbor,  Mioh. 

Elk  River,  Md. 

Kanawha  River  (Great). 

Leonardtown  Harbor,  Md. 

Ontonagon  Harbor,  Mich. 

Superior  City  Harbor,  Mioh. 

Wicomico  River,  Md. 
Bailrt,  D.  £.,  Contraeiar, 

Black  River  Harbor. 

Buffalo  Harbor,  N.  Y. 
Bailet,  G.  a.,  Centraotor. 

Penobscot  River,  Me. 
Bailet,  J.  £.  &  D.  E.«  ContraeUne, 

Cleveland  Harbor,  Ohio. 

Grand  River  Harbor,  Ohio. 
Bailet  &  Dknny,  Contractare, 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 
Bailet  A  Taylor,  Conirnetore, 

Willamette  and  Columbia  Rivers,  Oreg. 
Baker,  H.,  Contractur, 

Ohio  River. 
Baker,  W.  J.,  Contractor, 

Sodns  Bay  Harbor  (Little),  N.  Y. 
Ball,  John  A.,  Contractor, 

Oakland  Harbor,  Cal. 
Ball  A  Platt,  Coniraotore, 

Columbia  River,  Canal  around  Cascades. 
Baltimore  Bridge  CoMPANT,C^mlro0<srs. 

Rock  Island  Bridge. 
Banos  &,  DoLBT,  Contractore, 

Cape  Fear  River,  N.  C. 
Barker,  C.  S.,  Contractor. 

Huron  (Lake),  Harbor  of  refnii^. 

St.  Mary's  River  and  Canal,  Mich. 
Barker,  C.  C,  dk  Son,  Contractore, 

Fox  and  Wisconsin  Rivers,  Wis. 

St.  Mary's  River  and  Canal,  Mich. 
Barker  &  Bod  well,  Contractore, 

Delaware  Breakwater. 
Barker  &,  Williams,  Contractore, 

St.  Mary's  Falls  and  Canal,  Mich. 
Barker,  Williams  &  Bangs,  Contractore. 

St  Mary's  River  and  Canal,  Mich. 


Barmors,  D.  8.,  Conimeter, 

Mississippi  River,  between  Falls  of  St. 
Antnony  and  Cairo. 

Wabash  River,  Ind. 
Barnes,  C.  C,  Contractor, 

Manitowoc  Harbor,  Wis. 
Barney,  G.,  Aeeietant  Engineer, 

Memphis  Harbor. 

Mississippi  River,  between  Cairo  and 
mouth. 
Barnby,  J.,  Aeemiamt  Engineer. 

Red  River,  Tex.,  etc. 
Barrbt,  Mr.,  AeeUtemi  Engineer, 

Ohio  River. 
Barrett,  S.  M.,  Centro/btor, 

Sheboygan  Harbor,  Wis. 
Bartlett,  J.  £.,  CSralraclor. 

Boston  Harbor,  Mass. 
Bateman,  C.  B.,  AeeixtaeU  Engineer. 

Wabash  River,  Ind. 
Bates,  Chas.  J.,  Aeeietami  Engimeet. 

Cambridge  Harbor,  Md. 

Queenstown  Harbor,  Md. 
Bayless,  Mr.,  Aeeietant  En^itieer. 

Des  Moines  Rapids. 
Beard,  W.  H.,  Contraeter, 

Appomattox  River,  Va. 

Chester  River,  Md. 

Delaware  River. 

Port  Jeffetacm  Harbor,,  N.  Y. 

Washington  and  Georgetown  HarhorB. 

Wilmington  Harbor,  I^L 
Beardslet,  Messrs.,  Contrmetore, 

Bridgeport  Harbor,  Conn. 

Connecticut  River,  Coon. 

New  Haven  Harbor,  Conn. 

Norwalk  Harbor,  Conn. 
Bbattie,  J.,  Contractor, 

Block  Island,  R.  I. 

Port  Jefferson  Harbor,  N.  Y. 

Westport  Harbor,  Conn. 
Brattib  &  Drbsbbr,  Coniraetore. 

Southport  Harbor,  Conn. 
Beckwith,  Geo.,  Aeeieiant  Engineer, 

Bridgeport  Harbor,  Conn. 
Bell,  £.,  Aeeietant  Engineer. 

Minnesota  River. 
Bell,  J.  £.,  Aeeietnni  Engineer. 

Kanawha  River  (Little),  W.  Va. 

Monongahela  River. 

Sandy  River  (Big),  Ky. 
Bellevue  Quarry  Company,  Contmoton. 

New  Castle  Harbor,  DeL 
Benjamin,  £.  M.,  Contraetor. 

Wihuington  Harbor,  CaU 
Bennet,  £.,  Aeeietant  Engineer. 

Des  Moines  Rapids. 
Benson,  C.  B.,  CojOroslor. 

Hudson  River,  N.  Y. 
Bentlby,  H.  a.,  Aeeietant  Engineer. 

Fall  River  Harbor,  Mass. 

Narragansett  Bay. 

New  Biddford  Harbor,  Mass. 

Pawtncket  River,  Conn. 

Providence  River  and  Harbor,  R.  I. 

Stonington  Harbor,  Conn. 

Thames  River,  Conn. 
Benton,  Smith  &  Co.,  Contractore. 

Wilmington  Harbor,  Cat 
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Bebbien,  J.  M.,  Aa&Matft  Engineer, 

Slieboygan  Hartior.  Wis. 
Bkrthelet,  jR.y  J.  R^  Overseer, 

Fox  and  Wisconain  Kivers,  Wis. 
Bbuck,  C.  H.,  Aeeietani  Engineer, 

Rock  Island  Rapids. 
BiGELOW  &  Ai>BiTf  Omiradare, 

Otter  Creek,  Vt. 
Bill,  £.  A.,  Contrtteier, 

Thames  River,  Conn. 
BiLLiNOS,  £.  L.,  Aesietant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Bird,  H.  D.,  Astietant  Engineer, 

Appomattox  River,  Va. 
Bird,  J.  8.,  Aeeietani  Engineer, 

Trinity  River,  Texas. 
Bird  &,  mighle,  Contracters. 

Frankfort  Harbor,  Mich. 

Mnskeffon  Harbor,  Mich. 
BiRNiB,  G.  H.,  Assistant  Engineer, 

Honsatonic  River,  Conn. 
BiTTiNO,  Hiram,  Coniraetar. 

Chester  Harbor,  Pa. 
Black  &.  Co.,  Contractors, 

Ohio  River,  Falls  of. 
Blair.  J.  F.,  Contraeior, 

Boffalo  Harbor,  N.  Y. 
Blaisdell,  Mr.,  Assistant  Engineer, 

Oeage  River,  Mo. 
Blaisdell,  A.  H.,  Assistant  Engineer, 

Bayou  Bartholomew,  La. 

Black  River,  Ark. 

Cnivre  River,  Mo. 

Cnirent  River,  Mo. 

Bes  Moines  Rapids. 

Foorche  La  Faive  River,  Ark. 

Missouri  River. 
Blaisdell,  J.  A.,  Contractor. 

Plymouth  Beach  and  Harbor,  Mass. 
Blaisdell,  J.  H.,  Contractor. 

Provincetown  Harbor,  Mass. 
Blaisdell,  A.,  &  J.  S.  Bailet,  Contract- 
ors, 

Kennebunk  River,  Me. 
.  Blake,  Percy  M.,  Assistant  Engineer, 

Hyannis  Harbor,  Mass. 
Blanc,  O.,  Assistant  Engineer, 

Tran^ortation  Routes,  Northern  Route, 
Third  subdivision. 
Blanchard,  a.  O.,  Assistant  Engineer. 

Galveston  Bay,  Tex. 
BucKENSDERFBR,  J.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Blisdell,  a.,  Contractor, 

Tennessee  River. 
Blow,  Mr.,  Assistant  Engineer. 

Nottoway  River,  Va, 
BoEHMER,  M.,  Assistant  Engineer. 

Missouri  River. 
BoLLBS,  C.  P.,  Assistant  Engineer, 

Cape  Fear  River,  N.  C. 
Bolton,  C.  M.^  Assistant  Engineer, 

Columbia  River,  Canal. 

Coos  Bay,  Oreg. 

Coquille  River,  Oreg. 
Booth,  Bartram,  Contractor, 

Chester  Harbor,  Pa. 
BosoHKE,  A.,  Contractor, 

Boston  Hart)or,  Mass. 

Merrimac  River,  Mass. 


BoscHKB,  A. — Continued. 

Penobscot  River,  Me. 

Wilmington  Harbor,  Cal. 
Both,  A.  C.,  Assistant  Engineer, 

Belfast  Bay  and  Harbor,  Me. 

Camden  Harbor,  Me. 

Lincolnville  Harbor,  Me. 

Lubeok  Channel,  Me. 

Penobscot  River,  Me. 
BoTHFiBLD,  H.  V,,Assisiani  Engineer, 

Boston  Harbor,  Mass. 

Gloucester  Harbor,  Mass. 
BouKBB,  A.  A.,  Cowtraoter. 

Honsatonic  River,  Conn. 
BowEN,  H.,  Contractor, 

Portland  Harbor,  Me. 
Bowes,  J.  R.,  Assistant  Engineer. 

Muskegon  Harbor,  Mich. 
BowLEY,  J.  £.  &  G.,  Contractors. 

Plymouth  Harbor,  Mass. 
Boyd,  C.  R.,  Assistant  Engineer. 

New  River,  Va. 
Boyle,  B.,  Assistant  Engineer. 

East  River,  N.  Y. 
Boyle  &  Roach,  Contractors, 

Ohio  River  Falls. 

St.  Mary's  River  and  Canal,  Mich. 
Boynton  Bbos.,  Contractors. 

Boston  Harbor,  Mass. 
Bradford,  Mr.,  Assistant  Engineer, 

Sacramento  and  Feather  Rivers,  Cal. 
Bradley^  J.,  Contractor, 

Ohio  River. 
Bragdon,  C.  H.,  Contractor, 

Kennebunk  River,  Me. 

Saco  River,  Me. 
Brainard,  M.  F.,  Contractor, 

Cohansey  Creek,  N.  J. 

Connecticut  River,  Conn. 

Baltimore  Harbor,  Md. 

Honsatonic  River,  Conn. 

Pawcatuck  River,  R.  I.  and  Conn. 

Peconic  River,  N.  Y. 

Port  Jefferson  Harbor,  N.  Y. 

Queenstown  Harbor,  Md. 

Salem  River,  N.  J. 

Schuylkill  River,  Pa. 

Stionington  Harbor,  Conn. 

Wareham  Harl)or,  Mass. 
Brainard  &  Rice,  Contractors. 

Hampton  River.  Va. 

Washington  and  Georgetown  Harljors. 
Brooks,  S.  W.,  Assistant  Engineer, 

Rio  Grande  River  at  Fort  tfrown,  Tex. 
Brooks  &  Adams,  Contractors. 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 
Brott  &  NoRRis,  Contractors, 

Neches  River,  Tex. 

Sabine  River,  Tex. 

Trinity  River,  Tex. 
Brown,  A.  P.,  Contractor. 

Baltimore  Harbor,  Md. 
Brown,  H.  S.,  Contractor. 

Galena  River,  111. 

Illinois  River. 
Brown,  John,  Contraeior. 

Clinton  River,  Mich. 

St.  Clair  Flats  Ship-Canal,  Mich. 
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Brown,  R.  A.,  As$i»iani  Engineer, 

Illinois  River,  lU. 

Minnesota  River,  Minn. 
Brown,  John,  A  Co.,  Omitr9etor$» 

Saginaw  River,  Mich. 

St.  Clair  Flats  Ship-Canal,  Mioh. 

St.  Marv's  River  and  Canal,  Mioh. 
Bryson,  W.  J.,  A99i$temi  Engineer. 

Fox  and  Wisconsin  Rivera,  Wis. 

Grand  Calumet  River,  Ind. 

Pensaokee  River,  Wis. 

Waukeffan  Harbor,  111. 
Bryson^  M.  A.,  Ckmlraetar. 

Ohio  Kiver. 
Buchanan,  J.  C,  Aeeietant  Engineer, 

Galveston  Harbor,  Tex. 
Buford,  N.  B.,  Anietant  State  Engineer. 

Licking  River,  Ky. 
Burgh,  B.  S.,  Contractor. 

Appomattox  River,  Va. 
BUROWYN,  C.  P.  E.yAeeietant  Engineer. 

North  Landing  River,  Va. 
BURKR,  W.,  ConiraeUMr. 

Great  Sodus  Harbor,  N.  T. 
Burke,  W.,  A  Son,  Contractor$. 

Charlotte  Harbor,  N.  Y. 
Burnet,  Joseph,  Aeeiatant  Engineer. 

Choctawhatchee  River,  Ala.  and  Fla. 

St.  Mark's  River,  FU. 

Yazoo  River,  Miss. 
Burr.  Mr.,  Aeeieiant  Engineer, 

Yadkin  River,  N.  C. 
Byers,  J.  a.,  Aseietant  Engineer. 

Kanawha  River  (Great). 
Byrne  &.  McKenzie,  Coniraetort, 

Ohio  River  Falls. 
Cable,  C,  Contractor. 

Ohio  River. 
Cali>wbix,  James,  Contractor. 

Marquette  Harbor,  Mich. 

Oak  Orchard  Harbor.  N.  Y. 

Osweffo  Harbor,  N.  Y. 

Rocky  River  Harbor,  Ohio. 

Sonth  Haven  Harbor,  Mich. 
Caldwell,  Jr.,  J.  N.,  Aeeietant  Engineer. 

Gnyandotte  River,  W.  Va. 
Caldwell,  M.  O.,  Contractor. 

Hudson  River,  N.  Y. 
Caldwell  &  French,  Contractora, 

Sodus  Harbor  (Great),  N.  Y. 
Caler,  James,  Contractor. 

Passaic  River,  N.  J. 
Camp,  Irvin,  Aaeistant  Engineer. 

Erie  Harbor,  Pa. 

Rocky  River  Harbor,  Ohio. 
CAifPBELL.  C.  C,  Contractor. 

Block  Island,  R.  !• 

Bridgeport  Harbor.  Conn. 

Port  Jefferson  Haroor,  N.  Y. 

St.  John's  River,  Fla. 
Cannon,  E.  A.,  Clerk. 

Compiler  o.i  this  Index  (see  Preface). 
Capk  Ann  Granite  Company,  Contractore, 

Boston  Harbor,  Mass. 
Carkin,  W.  S.,  Contractor. 

Calumet  Harbor,  111. 
Caukin  &  Kimball,  Contractors. 

Au  Sable  River  and  Harbor,  Mioh. 

New  Bnffalo  Harbor,  Mich. 

White  River  Harbor,  Mich. 


Carkin  &  Sncsxxr^ 

Cheboygan  Harbor,  Ifich. 
Carkin,  Stickney  ^  Cram,  OnttraeUtra. 

Cheboygan  Harbor,  Mich. 

Saginaw  River,  ^ich. 
Carpenter,  E.  J.,  Anittant  Engineer. 

Kanawha  River  (Little),  W.  Va. 

Wabash  River,  Ind. 
Carroll,  J.,  Contractor, 

Des  Moines  Rapids. 
Carson,  J.  P.,  Aeeietant  Engineer. 

Savannah  River  and  Harbor,  Ga. 
Cartwriqht  &  McCuBDY,  Contractart. 

Grand  River  Harbor,  Ohio. 
Cabtwrioht,  MoCURDT  dkCo.,CoitAna6(oi«. 

Ashtabula  Harbor,  Ohio. 

Black  River  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Dunkirk  Harbor,  N.  Y. 

Monroe  Harbor,  Mich. 

Rock^  River  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Cary,  J.  S.,  Aseietant  Engineer. 

Hiawassee  River,  Tenn. 
Case  &  Co.,  Contractors. 

Des  Moines  Rapids. 
Case,  C.  G.,  &  Co.^  Contraotore. 

Rock  Island  Rapids. 
Case  ^  Jennings,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Detroit  River. 

Dunkirk  Harbor,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

PultneyyiUe,  N.  Y. 

Vermillion  Harbor,  Ohio. 
Casorain,  W.  T.,  Assistant  Engineer. 

Ahnepee  Harbor,  Wis. 

Ashtabula  Harbor,  Ohio. 

Chicago  Harbor,  III. 

Grana  River  Harbor,  Ohio. 

Menomonee  Harbor,  Mich,  and  Wis. 

Oconto  River,  Wis. 

Racine  Harbor,  Wis. 

Saugatuck  Harbor,  Mioh. 

South  Haven  Harbor,  Mich. 

Sturgeon  Bay  Harbor,  Wis. 
Cave,  E.  W.,  C^<ractor. 

Galveston  Bay.  Tex. 
Chapin  &  Wells,  Contractors. 

Michigan  City  Harbor,  Ind. 
Chase,  £.  A.,  Assistant  Engineer. 

Monongahela  River. 
Chase,  James  A.,  Assistant  Engineer. 

Broadkiln  River,  Del. 
Chase,  L.  S.,  Assistant  Engineer. 

Korwalk  Harbor,  Conn. 
CHESBROI7GH,  E.  S.,  Assistant  Engineer. 

Chicago  Harbor,  111. 
Chicago  Dock  and  Dredging  Company, 
Contractors. 

Kenosha  Harbor,  Wis. 

Racine  Harbor,  Wis. 

White  River  Harbor,  Mich. 
Childs,  a.  G.,  Assistant  Engineer. 

Portland  Harbor,  Me. 
Christian,  W.  H.,  Assistant  Engineer. 

Ohio  River. 
Cincinnati  Wrecking  Boat  Company, 
Contractors. 

Western  Rivers. 
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Clapp,  Qsorge,  Contractor, 

Hyannis  Harbor,  Mass. 

Plyrooath  Beach  and  Harbor,  Mass. 
Clark,  Ambrose,  Contmetor, 

Buffalo  Harbor,  N.  Y. 
Clark,  £.  C.  Foreman, 

Sapeiior  City  Harbor,  Wis. 
Clark,  J.,  Contractor. 

Des  Moines  Rapids. 
Clark,  J.  P.,  Contractor, 

Sebawaing  River,  Mich. 
Clark,  W.  B.,  Contractor, 

Umpqna  River,  Oreg. 
Clark,  W.  D.,  AsHatant  Engineer, 

Rock  Island  Rapids. 
Clinton,  De  Witt,  Surveyor, 

Hudson  River,  N.  Y. 
Coats  &  Geer,  Contractore, 

Saagatnck  Harbor,  Mich. 
CoBURN,  R.  G.,  Contractor, 

Superior  City  Harbor,  Wis. 
CoBURN  &,  Rat,  Contracture, 

Superior  City  Harbor,  Wis. 
CoLBURN,  W.  C,  Contractor, 

Monroe  Harbor,  Mich. 
Cole,  CM.,  Contractor, 

Ohio  River. 

Wabash  River,  Ind. 
Cole  &,  Hammond,  Contractore, 

Mississippi  River,  FfUls  of  St.  Anthony. 
Collins,  H.  C,  Contractor. 

Mississippi  River,  at  its  mouth. 
Collins,  H.  C,  Aeeietant  Engineer, 

Corpus  Christi  and  Aransas  Pass,  Tex. 

Pearl  River,  Miss. 
Collins,  J.  N.,  d&  Co.,  Contractore. 

Oswego  Harbor,  N.  Y. 

Sodns  Harbor  (Great),  N.  Y. 

Sodns  Bay  Harbor  (Little),  N.  Y. 
COLTON,  F.  B.,  Contractor, 

Buffalo  Harbor,  N.  Y. 

Cleveland  Harbor.  Ohio. 

Norfolk  Harbor^  Va. 

Salem  River,  a.  J. 

Wilmington  Harbor,  Del. 
Connolly,  R.  A.,  Contractor. 

Grand  Haven  Harbor,  Mich. 

Kenosha  Harbor,  Wis. 

Manitowoc  Harbor,  Wis. 

New  Buffalo  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

Sangatuck  Harbor,  Mich. 

Two  Rivers  Harbor,  Wis. 
CONRO,  A.,   Contractor.    (See  also  Has- 

BROOK  &>  CONRO). 

Green  Bay  Harbor,  Wis. 

Kenosha  Harbor^  Wis. 

Milwaukee  Harbor,  Wis. 

Racine  Harbor,  Wis. 
CoNRO,  Starke  &  Co.,  Contractore, 

Fox  and  Wisconsin  Rivers,  Wis. 
Constantine,  Daniel,  Contractor, 

Pocomoke  River,  Md. 

Rappahannock  River,  Va. 
Cook,  TRAyK.  Aeeietant  Engineer. 

Mississippi  Kiver,  Meekers  Island. 

Mississippi  River,'  above  Falls  of  St. 
Anthony. 

Mississippi  River  Reservoirs. 


Cook,  H.,  Contraeior. 

Osage  River,  Mo. 
Cook,  H.  T.,  Contractor, 

Ohio  River  Falls. 
Cook,  E.  C,  &  Bro.,  Contractore, 

White  River  Harbor,  Mich. 
Cook  &,  Folsom,  Contractore, 

Mississippi  River,  FaUs  of  St.  Anthony. 
CoOLEY,  L.  £.,  Aeeietant  Engineer, 

Missouri  River. 
CooLEY,  A.  B.,  &,  Co.,  Contractore, 

Portland  Harbor,  Me. 
CoPELAND  &  Co.,  Contractore. 

Des  Moines  Rapids. 
Copp,  John,  Surveyor, 

Conneoticnt  River,  Conn. 
CORLETT,  J.,  Contractor, 

White  River  Harbor,  Mich. 
Corse,  J.  M.,  Contractor. 

Chicago  Harbor,  111. 
Cotton,  J.  P..  Aeeietant  Engineer, 

Block  Islana,  R.  I. 

Fall  River  Harbor,  Mass. 

Fox  and  Wisconsin  Rivers,  Wis. 

Milford  Harbor,  Conn. 

Newport  Harbor,  R.  I. 

Niantic  River,  Conn. 

Westport  Harbor,  Conn. 

Wooa's  Holl  Harbor,  Mass. 
Cox,  A.  L.,  Aeeietant  Engineer, 

Guyandotte  River,  W.  Va. 

Twelve-pole  River,  W.  Va. 
Cradlebaugh,  G.  W.,  Aeeietant  Engineer. 

Chehalis  River,  Wash.  Ter. 
Cram,  R.  J.,  Aeeietant  Engineer. 

Huron  (Lake),  Harbor  of  Refuge. 
Cram,  Roys  J.,  Aeeietant  Engineer, 

Cheboygan  Harbor,  Mich. 

St.  Clair  River  at  mouth  of  Black  River. 
Cramer.  £.,  Aeeietant  Engineer. 

Rock  Island  Rapids. 
Cramer,  G.  F.,  Aeeietant  Engineer. 

Alsea  River,  Oreg. 

Yamhill  River,  Oreg. 
Crane  &  Keaveny,  Contractore. 

Marcus  Hook  Harbor,  Pa. 
Crary,  J.  S.,  Aeeietant  Engineer, 

Tennessee  River. 
Crocker,  Franklin,  Contractor, 

Hyannis  Harbor,  Mass. 
Crocker,  Georoe,  Aeeietant  Engineer. 

Lake  Michigan  and  Wabash  River. 
Crosman,  Charles,  Inepeotor, 

Compiler  on  this  Index  (see  Preface). 

Green  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Cross,  A.,  Aeeietant  Engineer, 

Galveston  Bay,  Tex. 

Indianola  Harbor,  Tex. 
Culbert,  Uriah,  &  Co.,  Contractore, 

Black  Lake  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
Culbert  &  Hopkins,  Contractore. 

Black  Lake  Harbor,  Mich.    ^ 

Michigan  City  Harbor,  Ind. 

Muskegon  Harbor,  Mich. 
CuLLEN,  J.,  Aeeietant  Engineer, 

Minnesota  River,  Minn. 
Culpepper,  H.  £.,  Contractor. 

Chickahominy  River,  Va. 
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Elizabeth  River,  Ya. 

Hampton  River,  Va. 

Nansemond  River,  Va. 
CUMIKOS,  Thomas,  Ckmtraeiar. 

Sohnjrlkill  River,  Pa. 

Wilmington  Harbor,  Del. 

CuiofiNGS,  Samuel,  &  Sox,  Cemtmek^n. 
Western  Rivers. 

CuMMisKKY,  Hugh,  Contraetar. 

Dnzbnry  Beach  and  Harbor,  Mass. 
CuNUFF,  BiMEON,  Contractor. 

Hndson  River,  N.  Y. 
CURMB,  D.  M^  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Tampa  Bay,  Fla. 
CuBTis,  J.  H..  Asmsiant  Engineer. 

Arkansas  River  at  Fort  Smith. 
Curtis.  R.  H.,  Aeeisiant  Engnmr. 

St.  Mark's  River,  Fla. 
Curtis  &  Fobbs,  Contraetors. 

Portland  Harbor,  Me. 
Curtis,  Fobes  &.  Co.,  Contraetors. 

Baltimore  Harbor,  Md. 

Boston  Harbor,  Mass. 

Cape  Pear  River,  N.  C. 

Fall  River  Harbor,  Mass. 

Hndson  River,  N.  Y. 

Machias  River,  Me. 

Merrimac  River,  Mass. 

Penobscot  River,  Me. 

Sabine  Pass,  Tex. 

Salem  Harbor,  Mass. 

Wareham  Harbor,  ICass. 
Dabney,  T.  G.,  Assistant  Engineer, 

Huntington  Harbor,  Long  Island,  N.  Y. 

Mississippi  River,  between  Cairo  and 
mouth. 

Mississippi  River  Reservoirs. 

Narragansett  Pier,  R.  I. 

Norwalk  Harbor,  Conn. 

Pawcatiick  River,  R.  I.  and  Conn. 

Pawtacket  River,  Conn. 

Peconic  River,  N.  Y. 

Port  Jefferson  Harbor,  N.  Y. 

Stonington  Harbor,  Conn. 

Vioksbnrg  Harbor,  Miss. 
Daoer,  J,  H.,  Assistant  Engineer. 

Pawcatnck  River,  Conn. 
Dale,  Hervby  S,,  Contractor. 

Frankfort  Harbor,  Mich. 

Huron  (Lake)  Harbor  of  Refoge. 

Saginaw  River,  Mich. 
Dale  &  Davibsok,  Contractors. 

Huron  (Lake)  Harbor  of  Refuge. 
Dale,  Samuel,  Assistant  Engineer. 

Milford  Harbor,  Conn. 
Daly,  C^  Contractor. 

Black  River,  N.  Y. 

Ogdensborg  Harbor,  N.  Y. 

Waddington  Harbor,  N.  Y. 
Danahbr,  Patrick  M.,  Contractor. 

Racine  Harbor,  Wis. 
Daruxo,  J.  H.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
moutn. 
Darsley,  W.D.,  Con&aotor. 

Connecticut  River,  Conn. 


Daubvnbt,  Gbosos,  Assi^mt  Engtsiter. 

Charleston  Harbor,  S.  C. 

Pee  Dee  River  (Great),  8.  C. 

St.  John's  River,  Fla. 

Savannah  River  and  Harbor,  Ga» 
Davenpobt,  Rufus,  AseUtant  Emgimfmr. 

Mississippi  River  Reswvoin. 
Davis,  C.i:.,  Assistant  En^nmr. 

Minnesota  Riv<v,  Minn. 
Davis,  Charles  Henry,  lAenL,  U.  8.  N. 

Cape  Fear  River,  N.  C. 
Davis,  Darius,  Contraator. 

Hndson  River,  N.  Y. 
Davis,  J.  A.,  Contractor. 

Susquehanna  River,  Md. 
Davis,  J.  B.,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Davis,  J.  C.  &  J.  H.,  Contractors, 

Sandusky  City  Harbor,  Ohio. 
Dawson,  Tank  &  Co.,  Contraet^ro. 

Hyannis  Harbor,  Mass. 
Day,  J.  E.,  Asristant  Engineer. 

Ohio  River. 
Day  &,  Call,  Contractors. 

Fox  and  Wisconsin  Rivers,  Wta. 
De  Camp,  John,  Contractor. 

Western  Rivers. 
Deerinq^  J.  M.  &  J.  W.,  Coniraetorw. 

Saco  River,  Me. 
De  Foresta,  C,  Assistant  Engineer. 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 
De  Graw,  Charles  J.,  Contraoter. 

Burlington  Harbor,  Yt. 

Sodus  Harbor  (Great),  K.  Y. 

Sodns  Harbor  (Little),  N,  Y. 

Oswego  Harbor,  N.  Y. 
Dr  Graw,  Wsll&  Bidder. 

Burlington  Harbor,  Vt. 
De  La  Camp,  John,  Assistant  Enffinaer. 

Erie  Harbor,  Pa. 
De  Marr,  a.,  Assistant  Engineer. 

Neches  River,  Tex. 
Dennis,  J.  C,  Contractor. 

Ohio  River  Falls. 
Dennis,  J.  H^  Contractor. 

Tennessee  River. 
Denny  &  Bailby,  Bidders. 

Erie  Harbor,  Pa. 
Dewes,  p.  L..  Cowtraetor. 

Cumberland  River. 
Deshongs  dc  Leiper,  Centractwrs. 

Delaware  Breakwater. 
Dickson,  R.  J.,  Overseer. 

Oswego  Harbor,  N.  Y. 
DiERCKS,  E.  W.,  Contractor. 

Milwaukee  Harbor,.  Wis. 

Muskegon  Harbor,  Mich. 
Dillingham  &  Co.,  Contractore. 

Sheboygan  Harbor,  Wis, 
Dodge,  A.,  Contractor, 

South  Haven  Harbor,  Mich. 
Dodge,  Alanson,  Contractor. 

Baltimore  Harbor,  Md. 
Dodge,  A.  A.,  Contractor. 
Aquia  Creek,  Ya. 
Cambridge  Harbor,  Md. 
Elk  River,  Md. 
Oak  Orehard  Harbor,  N.  Y. 
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Occoqnan  River,  Va. 

Ogdensbnrg  Harbor,  N.  Y, 

iRappaliannock  River,  Ya. 
I>oi>GE,  N.  G.,  Contractor, 

Oreen  Bay  Harbor,  Wis. 

P*olomac  River. 
I>oi>OE,  R.  R.,  Contractor, 

Asbtabnla  Harbor,  Ohio. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Dodge  &  Moses,  Contractors, 

Superior  Bay,  Wis. 
IDosRFLiNGSH,  A.,  Assistant  Engineer, 

East  River,  N.  Y. 

Echo  Harbor,  N.  Y. 

Elissabejh  River,  N.  J. 

Harlem  River,  N.  Y. 

Keyport  Harbor,  N.  J. 

Mississipiii  River,  Falls  of  St.  Anthony 
to  Cairo. 

Bah  way  River,  N.  J. 

Woodbridge  Creek,  N.  J. 
DOLAN,  J.  D.,  Conirador, 

Michigan  City  Harbor,  Ind. 
DORAN,  F.  C,  Assistant  Engineer, 

Transportation  Routes,  Northern  Route, 
Second  subdivision,  Hennepin  Canal. 
Douglass,  £.  H.,  Assistant  Engineer, 

Minnesota  River,  Minn. 
Douglass.  H.  S.,  Assistant  Engineer, 

Brazos  Santiago  Harbor,  Tex.    * 

Corpus  Christi  and  Aransas  Pass,  Tex. 

TangipiAoa  River,  La. 
Douglass  &  Winston,  Contractors. 

Minnesota  River,  Minn. 
Down,  I.  W.,  Assistant  Engineer, 

Baltimore  Harbor,  Md. 
Dresses,  G.  W.,  Assistant  Engineer, 

Block  Island,  R.  I. 
Dubois,  H.,  &  Sons,  Contractors, 

Raritan  River.  N.  J. 
Duke,  W.  D.,  Assistant  Engineer. 

Bayou  T^che,  La. 

Galveston  Bay,  Texas. 
Dukes,  R.  L.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Dull,  J.  J.,  Contractor, 

Des  Moines  Rapids. 

Rock  Island  Rapids. 
Dull,  C.  P.  &  D.  M.,  Contractors, 

Kanawha  River  (Great). 
Dull  &,  WilijamSj  Contractors. 

Rock  Island  Rapids. 
DuMONT,  C.  T.,  Contractor. 

Western  Rivers. 
Dunbar,  C.  F.,  Contractor, 

Detroit  River,  Mich. 
Dunbar,  R.,  Contractor, 

Eagle  Harbor,  Mich. 
Dunbar,  Thomas,  Contractor. 

Toledo  Harbor,  Ohio. 
Dunbar,  Thomas,  &,  Co.,  Contractors. 

Monroe  Harbor,  Mich. 

Saudnsky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 
DuNCKLEK,  J.  B.,  Assistant  Engineer, 

Potomac  River,  East  Branch. 

Totuskey  River,  Va. 

Urbana  Creek,  Va. 
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DuNCKLEE,  J.  B. — Continued. 

Wicomifco  River  (Little),  Va. 
Durham,  C.  W.,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Ouachita  River,  Ark. 

Rock  Island  Rapids. 

Transportation      Routes,      Mississippi 
Route,  Third  subdivision. 
DWTER,  A.  O.,  Assistant  Engineer. 

East  River,  N.  Y, 
Dyer,  Samuel,  Contractor. 

Provincetown  Harbor^  Mass. 
Dyes,  G.,  Assisiant  Engineer. 

Atchafalaya  Bay,  La. 

Sabine  River,  Texas. 

Trinity  River,  Texas. 
Eastman,  G.,  Contractor. 

Muskeeon  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
Eastwick,  p.  G.,  Assistant  Engineer. 

Clearwater  River,  Idaho. 

Rogue  River,  Oreg. 
Eau   Claire  Lumber   Company,   Con^ 
tractors. 

Rock  Island  Bridge. 
Edsall,  Sidney^  Contractor. 

Connecticut  River,  Conn. 
Edwards,  N.  M.,  Assistant  Engineer., 

Fox  and  Wisconsin  Rivers,  Wis* 
Edwards,  S.  R.,  Contractor. 

Boston  Harbor,  Mass. 
Edwards,  W.  S.,  Assistant  Engineer. 

Bridgeiwrt  Harbor,  Coun* 

Duck  Creek,  Del. 

East  River,  N.  Y. 

Housatonic  River,  Conn* 

Huntington  Harbor,  Long  Island,  N.  Y. 

Mispillion  Creek,  Del. 

Port  Jefferson  Harbor,  N.  Y. 
Eichbaum,  G.  R.,  Assistant  Engineer, 

Ohio  River  Falls. 

Osage  River,  Mo. 
Eisenman,  J.,  Assistant  Engineer, 

Mississippi  River,  from  Cairo  to  mouth. 
Elleeman,  E.,&  Co.,  Contractor, 

Red  River,  Tex.,  etc. 
Elliott,  George  H.,  Assistant  Engineer. 

Blackwater  River,  Va. 

Currituck  Sound,  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

Mackay's  Creek,  N.  C. 

Norfolk  Harbor,  Va. 

Pamlico  River,  N.  C. 

Roanoke  River,  N.  C. 

Washington  Harbor,  N.  C. 
Ellis,  Theo.  G.,  Assistant  Engineer, 

Connecticut  River,  Conn. 

Housatonic  River,  Conn. 
Ellsworth,  £.  F.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Enrioht,  David,  Assistant  Engineer. 

Monroe  Harbor,  Mich. 

Port  Clinton  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 
Eppley,  F.  M.,  Assistant  Engineer, 

Charleston  Harbor,  S.  C. 

Crow  Shoals,  Delaware  Bay. 

Delaware  to  Chincoteague  Inlet,  Md^ 
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Evans.  S.  V^.,A$9i8tantEngmeer, 

Dan  River,  Ya.  and  N.  C. 

Yadkin  River,  N.  C. 
Eyrk,  a.  p.,  Contractor. 

Marcus  Hook  Harbor,  Pa. 
FAiiRis  Sl  Garfield,  Chntraeton. 

Cleveland  Harbor,  Ohio. 

Erie  Harbor,  Pa. 

Huron  (Lake),  Harbor  of  Refuge. 
l^LL,  Georgk  £.,  Assistant  Engkieer. 

Buffalo  Harbor,  N.  Y. 

Cleveland  Harbor,  Ohio. 
Kendall,  Clabenck,  Assistant  Ikgineer. 

Potomac  River. 
Fenner,  J.  H.,  Contractor, 

Fall  River  Harbor,  Maaa. 

Pawcatuck  River,  R.  I.  and  Conn. 

Sonthport  Harbor,  Conn. 
Ferguson,  W.,  Contractor. 

Marquette  Harbor,  Mich. 
Ferrall  &  Clark,  Contractors, 

Ohio  River  Falls. 
Ferris,  6.  H.,  Contractor, 

Appomattox  River,  Ya. 

Aquia  Creek,  Va. 

Baltimore  Harbor,  Md. 

Cambridge  Harbor,  Md. 

Crisfield  Harbor,  Md. 

Currituck  Sound,  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

Leonardtown  Harbor,  Md. 

Nansemond  River,  Va. 

Nomini  Creek,  Ya. 

Norwalk  Harbor,  Conn. 

Pamlico  River,  N.  C. 

Rappahannock  River,  Ya. 

Wicomico  River,  Md. 
Fillebrown,  H.  C,  Assistant  Engineer, 

Coosa  River,  Ala.  and  Ga. 

Tombi^bee  and  Black  Warrior  Rivers. 
Finch,  Engs  &  Co.,  Contractors. 

Block  Island,  R.  I. 
Fisher,  Mr.,  Assistant  Engineer. 

Yadkin  River,  N.  C. 
Fisher,  A.  K.y  Assistant  Engineer. 

Delaware  River,  N.  J. 
Fitzgerald,  D.,  Assistant  Engineer. 

Cache  River,  Ark. 

Osage  River,  Mo. 
Fitzhugh,  R.  U.,  Assistant  Engineer. 

Kentucky  River,  Ky. 
FiTZSiMONS,  Charles,  Contractor. 

Cheboygan  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

Toledo  Harbor,  Ohio, 

White  River  Harbor,  Mich. 
FiTzsiMONS  &,  CoNNELL,  Contractors, 

Chicago  Harbor,  111. 
Flannery,  W^illiam,  Contractor. 

Newport  Harbor,  R.  I. 

Taunton  River,  Mass. 
Flood,  Thomas,  Contractor. 

Hudson  River,  N.  Y. 
Flood,  T.  Q.,  Assistant  Engineer. 

Norfolk,  Va.,  to  Cape  Fear  River. 
Floyd,  G.,  Contractor. 

Penobscot  River,  Me. 


FOBES.  G.  C  Contractor. 

Portland  Harbor,  M& 
Fobes,  G.  C,  &  Co.,  Contraetors. 

Bridgeport  Harbor,  Conn. 

Galveston  Bay,  Tex. 

Kennebunk  River,  Me. 

Milford  Harbor,  Conn. 

Washington  and  Georgetown  Harbon. 
Foots,  J.  M.,  Contractor. 

Roanoke  River,  N.  C. 
Ford,  F.,  &  Co.,  Contractors. 

Tennessee  River. 
Forshey,  C.  G.,  Assistant  Engineer. 

Galveston  Bay,  Tex. 
FossTER,  J.  n.f  Assistant  Engineer. 

St.  Mark's  River,  Mich. 
Foss,  G.  O.,  Assistant  Ei^near., 

Mississippi  River  Reservoirs. 
Foster,  A.,  Contractor. 

Sacramento  River,  Cal. 
Fox,  C.  J.,  Assistant  Engineer. 

San  Diego  Harbor,  CaL 
Fox  &  Howard,  Contractors. 

Chicago  Harbor,  III. 

Michigan  City  Harbor,  Ind. 

Sheboygan  Harbor,  Wis. 

White  River  Harbor,  Mich. 
Freeman,  Richards   &.  Frazbe,  Goip 
tractors. 

Kanawha  River  (Great),  W.  Ya. 
Fremont,  S.  L.,  Assietant  Eegieeer. 

Darien  Harbor,  Ga. 

Savannah  River  and  Harbor,  Ga. 
French,  £.  H.,  Contractor. 

Monroe  Harbor,  Mich. 

Oak  Orchard  Harbor,  N.  Y. 

Ogdensburg  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Pultneyville  Harbor,  NT.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 

Toledo  Harbor,  Ohio. 

Waddington  Harbor,  N.  Y. 
French,  W.  H.,  Contractor. 

Cape  Fear  River,  N.  C. 
French  &,  Dolby,  Contractors. 

Cape  Fear  River,  N.  C. 
Fretch,  W.  8.,  Contractor. 

Merrimac  River,  Mass. 
Frizell,  J.  p.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Duluth  Harbor,  Minn. 

Mississippi  River  Reservoirs. 

Rock  Island  Rapids. 

Superior  Bay,  Wis. 

Superior  City  Harbor,  Wis. 
Frobel,  B.  W.,  Assistant  Engineer. 

Coosa  River,  Ala.  and  Ga. 

Ocmnlgee  River,  Ga. 

Oconee  River,  Ga. 

Transportation  Routes,  Southern  Route. 
Frost,  F.  W.,  Assistant  Engineer. 

Chesapeake  and  Ohio  Canal. 

Norfolk,  Va.,  to  Cape  Fear  River. 

North  Landing  River,  Va. 
Fruin  &  Co.,  Contractors. 

Mississippi  River,  Falls  of  St  Anthony 
to  Cairo. 
Fuller,  C.  A.,  Assistant  Engineer. 

Fox  and  Wisconsin  Riven,  Wis. 
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FuiXER,  C.  A.^Continued. 

Transportation  Routes,  Northern  Boute, 
Tnird  subdivision. 
FuxxER,  WiLUAM,  Bidder. 

Hudson  River,  N.  Y. 
Fuller,  William  D.,  Oontrootor. 

Hudson  River,  N.  T. 
Fuller,  W.  H.^  AsHatani  JEngineer. 

Mississippi  River  Reservoirs. 
Fulton,  C.  Im,  Asaitiant  Engineer, 

Chesapeake  and  Ohio  Canal. 
Fulton,  Hamilton.  State  JSngineer,  N.  C, 

Cape  Fear  River,  N.  C. 

Nag's  Head,  N.  C. 
Oage  Sl  Powlet,  Contreuitare. 

Bondout  Harbor,  N.  Y. 
Garfield,  8.  F.,  Inepectar, 

Grand  Haven,  mch. 
Gaw,  W.  B.,  Aeeietant  JEnaineer. 

Saugatnck  Harbor,  Mich. 

Tennessee  River. 
Oaylord,  F.  G.,  Cantraetar, 

Ouachita  River,  Ark. 
Gee,  F.  W.,  Aeeietant  Engineer, 

Bed  River,  Tex.,  etc. 
Geiselkr,  £.,  Aeeietant  Engineer, 

Harlem  River,  N.  Y. 

Staten  Island  and  New  Jersey. 
Geisinosr,  C.  F.,  Aeeietant  Eng^n/eer, 

Cedar  Keys  Harbor,  Fla. 
Gellt  &.  Weston,  Contraotare. 

Marquette  Harbor,  Mich. 

Ontonagon  Harbor,  Mich. 
Genet,  Mr.,  Aeeietant  Engineer, 

Hndsou  River,  N.  Y. 
Gere,  R.  N.,  Contractor, 

Burlington  Harbor,  Yt. 

Dunkirk  Harbor^  N.  Y. 

Hudson  River,  N.  Y. 

Muskegon  Harbor,  Mich. 

New  Buffalo  Harbor,  Mich. 

Oswego  Harbor,  N.  Y. 

Racine  Harbor,  Wis. 

Sodus  Harbor  (Great),  N.  Y. 

Sodas  Bay  Harbor  (Little),  N.  Y. 

South  Haven  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Gere,  N.  S.,  Contractor, 

St.  Joseph  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
GiESLER,  E.  A.,  Aeeietant  Engineer, 

Raritan  River,  N.  J. 
GiFFORD,  Isaiah,  Contractor, 

Provincetowu  Harbor,  Mass. 
Gilbert,  C.  P.,  Aeeietant  Engineer, 

Huron  (Lake)  Harbor  of  Refuge. 
Gilbert,  H.  P.,  Contractor, 

Washington  and  Georgetown  Harbors. 
Gillen,  E.,  Contractor,    (See  also  Knapp 

^GlLLEN.) 

Sheboygan  Harbor,  Wis. 
GiLLMAN,  Henry,  Aeeietant  Engineer, 

Saginaw  River,  Mich. 
Gleason,  H.,  Contractor, 

Oswego  Harbor,  N.  Y. 
Gleason,  M.,  Contractor, 

Ohio  River  Falls. 
Glynn,  James^  lAeuU-Com,,  U,  8,  N, 

Cape  Fear  River,  N.  C. 
GoMiNGER,  Jacob,  Contractor, 

Western  Rivers. 


GoocH  &,  Haines,  Contractore, 

Saco  River,  Me. 
Goods.  R.  U.,  Aeeietant  Engineer, 

North  Landing  River,  Va. 
GooDiNO,  S.  F.,  Aeeietant  Engineer, 

Niagara  Falls  Canal. 
Gooding,  W.,  U,  8,  C,  E, 

Illinois  River,  HI. 
GrOODSELL,  Plati  C,  N,  Y,  State  Engineer, 

Hudson  River,  N.  Y. 
GooDSPEED,  Mr.,  Contractor, 

Connecticut  River,  Conn. 
Gordon,  W.  M.,  Aeeietant  Engineer, 

Clinch  River,  Tenn.  and  Ya. 

Emory  River,  Tenn.  and  Va. 

Osage  River,  Mo. 

Powell's  River,  Tenn.  and  Va. 

Tennessee  River. 
GORSLiNE,  R.,  Contractor, 

Charlotte  Harbor,  N.  Y. 
Gould,  £.  S.,  Aeeietant  Engineer, 

Ochlakonee  River,  Ga. 

Oconee  River,  Ga. 

Savannah  River  and  Harbor,  Ga. 

Withlacoochee  River,  Ga. 
GR4FT0N  Stone  Company,  Contraotore, 

Mississippi  River,  between  Falls  of  St. 
Anthony  and  Cairo. 
Grant,  A.  P.,  Contractor, 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great).  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Grant,  James  R.,  Contractor, 

Chester  Harbor^  Pa. 

Marcus  Hook  Harbor,  Pa. 
Grant,  John.  Contractor, 

Mobile  Harbor,  Ala. 
Grant  &  Stone,  Contraotore, 

Columbia  River  (Upper),  Oreg. 

Willamette  River  (t^per),  Oreg. 
Green  Bay  Dredge  and  Pile-Driver 
Company,  Contractore. 

Ahnepee  Harbor,  Wis. 

Green  Bay  Harbor,  Wis. 

Meuomonee  Harbor,  Mich. 
Griffin,  G.  B.,  Aeeietant  Engineer, 

Illinois  River,  111. 
Griffin,  J.,  Contractor, 

Charleston  Harbor,  S.  C. 

Stono  River,  S.  C. 
GriswolDj  Walter,  Aeeietant  Engineer, 

Apalachicola  River  and  Bay. 

Buffalo  Harbor,  N.  Y. 

Cape  Fear  River,  N.  C. 

Chattahoochee  and  Flint  Rivers,  Ga. 
Guerrero,  Mr.,  Aeeietant  Engineer. 

Charleston  Harbor,  S.  C. 
GUNN,  D.  C,  Contractor. 

Oswego  Harbor,  N.  Y. 
Gunnison,  H.W.,  Aeeietant  Engineer, 

Milwaukee  Harbor,  Wis. 
Gutches,  J.  H.,  Contractor, 

Calumet  Harbor,  HI. 
GWYNN,  Walter,  State  Engineer,  N,  C, 

Nag's  Head,  N.  C. 
GwYNN,  W,  B.,  Aeeietant  Engineer, 

Transportation  Routes,  Southern  Route. 
Haagensbn,  Sophus,  Aeeietant  Engineer, 

Aroostook  River,  Me. 

Duxbury  Beach  and  Harbor,  Mass. 
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Haagensex,  Sophus— Continued. 

Edgartown  Harbor,  Maw. 

Exeter  River,  N.  H. 

Lpswich  Bay,  Mass. 

Kennebunk  Kiver,  Me. 

Lamprey  River,  N.  H. 

Macnias  River,  Me. 

Matinicus  Island,  Me. 

Plymouth  Beach  and  Harbor,  Maes. 

Portsmouth  Harbor,  N.  H. 

Provincetown  Harbor,  Mass. 

St.  Croix  River,  Me. 

Salem  Harbor,  Mass. 

Scituate  Harbor,  Mass. 

Smutty  Nose  Island,  N.  H. 

Wareham  Harbor,  Mass. 

Wellfleet  Harbor,  Mass. 
Habersham,  R.  A.,  Jasisiant  Engineer, 

Cape  Foulweather  Harbor,  Oreg. 

Columbia  River  (Upper),  Oreg. 

Puyallup  River,  Wash.  Ter. 

Willamette  River  (Upper),  Oreg. 

W^illamette  and  Columoia  Rivers,  Oreg. 
Hagkett,  F.,  Contractor, 

Mississippi  River,  between  Falls  of  St. 
Anthony  and  Cairo. 
Hackett,  John,  Contractor. 

San  Joaquin  River,  CaL 
Haines,  H.,  Assistant  Engineer, 

Conecuh  River,  Ala. 

Escambia  River,  Fla. 

Patsaligo  River,  Ala. 

Pensacola  Harbor,  Fla. 
Hair,  J.  J.,  Contractor, 

Western  Rivers. 
Hall,  James  &  William,  Contractors, 

Plymouth  Beach  and  Harbor,  Mass. 
Hamilton,  I.,  Contractor, 

Kennebec  River,  Me. 

Penobscot  River,  Me. 

Richmond's  Island,  Me. 

Saco  River,  Me. 

UA^nLTOX,  J.  F.,  Contractor, 

Richmond's  Island,  Me. 
Hamilton,  H.,    6d   I.    Andrews,   Cait- 
traotors, 

Saco  River,  Me. 

Hamilton,  S.  F.,  A,  J,  F.  Curbit,  Con- 
tractors, 

Richmond's  Island,  Me. 
Hampton,  F.  T.,  Assistant  Engineer, 

Tennessee  River. 
Hancock,  James  D.,  Contractor, 

Burlington  Harbor,  Vt. 

Otter  Creek,  Vt. 

Swanton  Harbor,  Vt. 
Hanlin,  E.  G.,  Asssistant  Engineer, 

Western  Rivers. 
Hannahs,  George,  Contractor, 

Chicago  Harbor,  lU. 

South  Haven  Harbor,  Mich. 
Hanson  &  Scove,  Contractors, 

Two  Rivers  Harbor,  Wis. 
Harbor  Improvement  Company,  Con- 
tractors, 

Boston  Harbor,  Mass. 
Harcourt,  John  W,,  New    York  State 
Commis8i4mer, 

Hudson  River,  N.  Y. 


Harding,  H.,  Assistant  Engineer, 

Housatonic  River,  Conn. 
Harrison,  J.  H.,  Assistant  Engineer, 

Norfolk,  Va.,  to  Cape  Fear  Kiver,  N.  C. 
Harrison,  Zeph.,  Assistant  Enghteier. 

Fourche  La  Faive  River,  Arkl 

Saline  River,  Ark. 
Hart,  T.  B.,  Contractor, 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Hart  &  Jennings,  Contractors, 

Burlington  Harbor,  Vt. 

Dunkirk  Harbor,  N.  T. 

Marquette  Harbor,  Mich. 

Sodus  Bay  Harbor  (Little),  N.  T. 
Hartupee  &  Richardson,  CotUrw^Um. 

Ohio  River. 
Harrington,  C.  A.,  Con&actor, 

Pultneyville  Harbor,  N.  Y. 
Harrington,  P.,  &.  Co.,  Contradore, 

Block  Island,  R.  I. 
Harrington  &  Moore,  Ccntradore, 

Oak  Orchard  Harbor,  N.  Y. 
Harris,  I.  M.,  Assistant  Engineer, 

James  River  and  Kanawha  CaoaL 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Harvet  &  LiVESET,  Contradors. 

Rock  Island  Bridge. 
Hasbrouck  &  CONRO,  Bidders, 

St.  Clair  Flats  Ship-Canal,  Mich. 
Hasbrouck  &  CoNRO^C<m<raotort. 

Milwaukee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 

St.  Joseph's  Harbor,  Mich. 
Hawley,  Mr,fContraetor, 

Sheboygan  Harbor,  Wis. 
HaydeN)  J.  F.,  Contractor, 

Illinois  River,  111. 
Hats,  T.  B.,  Contractor, 

Wilinington  Harbor,  Cal. 
Hat  WARD,  J.  A.,  Assistant  Engineer. 

Donaldsonville  to  Rio  Grande,  etc 

Galveston  Bay,  Tex, 
Hearding,  W.  H.,  Assistant  Engineer, 

Ahnepee  Harbor,  Wis. 

Chicago  Harbor,  111. 

Green  Bay  Harbor,  Wis. 

Huron  (Lake)  Harbor  of  Refuge. 

Kenosha  Harbor,  Wis. 

Manitowoc  Harbor,  Wis. 

Marquette  Harbor,  Mich. 

Menomonee  Harbor,  Mich. 

Milwaukee  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 

Sturgeon  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Hebrew  &  Assrrson,  Contractors, 

Rappahannock  River,  Ya. 
Heckart,  J.  J.,  Contractor, 

Susquehanna  River,  Md. 
Hedrick  &  Laidlt,  Contractors, 

Western  Rivers. 
Hellner,  F.,  Assistant  Engineer, 

Cumberland  River. 
Hemenway  &  Garfield,  Contraalors, 

Ashtabula  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Grand  River  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 


PEBSONAL   INDEX. 


613 


SDemenwat  &  Hays,  Coniraotort. 

Huron  (Lake)  Harbor  of  Befnge. 

Saginaw  River,  Mich. 
CLennegan  &  Sons,  Contractors, 

Des  Moines  Rapids. 
Hergbsheimer,  £.,  Aasistant  Engineer, 

Chester  Harbor,  Pa. 
SsNRY  &>  Abraham,  C(mtraotor«. 

Jdississippi  River,  Falls  of  St.  Anthony. 
Hieston^IeL  T.,  Contractor, 

James  River,  Ya. 
Higgarty,  M.  C,  Contractor, 

James  River,  Va. 
Mjll,  D.  C,  Contractor, 

Ohio  River  Falls. 
Hill,  T.  J.,  Contractor, 

Pawcatnek  River,  R.  I.  and  Conn. 

Pawtucket  River,  Conn. 

Providence  River  and  Harbor,  R.  I. 

Wickford  Harbor,  R.  I. 
Hill,  D.  N.,  &  S.  F.  Hamilton,  Con- 
tractors, 

Richmond's  Island,  Me. 
Hill,  Hewitt  &  Co.,  Contractors, 

Western  Rivers. 
Hill,  Mosks,  Contractor, 

St.  Clair  Flats  Ship-Canal,  Mich. 
HiNER,  D.,  Assistant  Engineer, 

Western  Rivers. 
HxNMAN,  E.  C,  Overseer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Ho  AG,  I.  v.,  Assistant  Engineer, 

Allegheny  River. 

Ohio  River. 
Hodges,  H.  K.,  Assista$U  Enpineer, 

Ohattahooche  and  Flint  Rivers,  Ga. 
Hoes  &  Packabd,  Contractors, 

Manitowoc  Harbor,  Wis. 
Hoffman,  £.  F.,  Assistant  Engineer, 

Des  Moines  Ra])ids. 

Rock  Island  Bridge. 

Sock  Island  Rapids. 
Hoffman,  W.  H.,  Assistant  Engineer, 

Corpus  Christi  and  Aransas  Pass,  Tex. 
Holmes  &  Randall,  Contractors, 

Bridgeport  Harbor,  Conn. 
Homan,  W.  p.,  Assistant  Engineer, 

Tennessee  River. 
Hooper,  S.  A.,  Contrctctor, 

Minnesota  River,  Minn. 
Hopkins,  C,  Contractor, 

St.  Joseph  Harbor,  Mich. 
Hormuth,  W.,  Assistant  Engineer, 

Des  Moines  Rapids. 

Illinois  River,  111. 
Howard,  C.  R.,  Assistant  Engineer, 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Howell,  D.  V.,  Contractor, 

Bridgeport  Harbor,  Conn. 

Savannah  River  and  Harbor,  Ga. 
HoxiE,  T.  W.,  &  Co.,  Contractors, 

Boston  Harbor,  Mass. 
HuBBELL,  Thomas  M.,  Contractor, 

Alpena  Harbor,  Mich. 

St.  Clair  River,  at  montli  of  Black  River. 
Hughes  &  Williams,  Contractors, 

St.  Joseph  Harbor,  Mich. 
Humphreys,  Charles,  Assistant  Engineer, 

Crisfield  Harbor,  Md. 


Humphreys,  Charles — Continued. 

Elk  River,  W.  Va. 
Hunter  &  Cunningham,  Contractors, 

Charlotte  Harbor,  N.  Y. 
Huston,  J.  F.,  Overseer, 

Eagle  Harbor,  Mich. 
Hutchinson,  A.  M.,  Contractor. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Hutchinson,  John,  Contractor. 

Hudson  River,  N.  Y. 
Hutton,  N.  H.,  Assistant  Engineer. 

Baltimore  Harbor,  Md. 

Chesapeake  and  Delaware  Ship-Canal. 

Elk  River,  W.  Va. 

New  River,  Va- 

Northeast  |tiver,  Md. 

Ilappahannock  River,  Va. 

Susquehanna  River,  Md. 
Hutton,  W.  R.,  Assistant  Engineer. 

Dismal  Swamp  Canal,  Va. 

James  River  and  Kanawha  Canal. 

Kanawha  River  (Great),  W.  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Illinois  Central  Railroad  Company, 
Con&actors. 

Chicago  Harbor,  111. 
Ingerson  &  MOLTHROP,  Contractors. 

Port  Jefferson  Harbor,  N.  Y. 
Jaenicke,  Gustave,  Assistant  Engineer. 

Cedar  Keys  Harbor,  Fla. 

Tampa  Bay,  Fla. 
Jenne,  D.  C,  Assistant  Engineer, 

Des  Moines  Rapids. 

Rock  Island  Rapids. 
Jennings,  G.  D..  Contractor, 

Muskegon  Harbor,  Mich. 
Jennings,  O.  J.,  Contractor, 

Dunkirk  Harbor,  N.  Y. 

Erie  Harbor,  Pa. 

Huron  (Lake)  Harbor  of  Refuge. 

Oak  Orchard  Harbor,  N.  Y. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 

Toledo  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Jennings  &,  Hart,  Contractors, 

Burlington  Harbor,  Vt. 

Charlotte  Harbor,  N.  Y. 
Johnson,  Charles,  Contractor, 

Hudson  River,  N.  Y. 
Johnson^  J.  B.,  Assistant  Engineer, 

MissiBsippi  River,  between  Cairo  and 
mouth. 
Johnson,  W.,  Contractor. 

Des  Moines  Rapids. 

Illinois  River,  Dl. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Johnson,  W.  B.,  Contractor, 

Black  Lake  Harbor,  Mich. 
Johnson  &  Schuyler,  Contractors, 

San  Diego  Harbor,  Cal. 
Jones,  William,  Contractor. 

Western  Rivers. 
JuDSON,  Mr.,  Surveyor. 

Ogdensbui^  Harbor,  N.  Y. 
Jl^son,  H.  a..  Assistant  Engineer. 

Thames  River,  Conn. 
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JuDSOK,  J.  W.,  Assistant  Engineer, 

Oswego  Harbor,  N.  Y. 
JuDSON,  W.  P.,  Assistant  Engineer, 

Black  River.  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 
JuxKiN,  Charles,  Assistant  Engineer, 

Cape  Fear  River,  N.  C. 
Ealkmback  &  Barton,  Contractors, 

James  River,  Va. 
Keary,  M.,  &  Bros.,  Contractors, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Keever,  Q.  A^  Assistant  Engineer, 

Des  Moines  Kapids. 

Illinois  River,  111. 
KsELER,  Thomab,  Contractor. 

Oswego  Harbor,  N.  Y.        * 

Pnltneyville  Harbor,  N.  Y. 
Kellet,  R.  p.,  Contractor, 

Oakland  Harbor,  Cal. 
Kennedy,  M.  G.,  Contractor, 

Tennessee  River. 
Krnrick,  W.  a.,  Contractor. 

Boston  Harbor,  Mass. 
Kerr,  J.  &.  R.,  Contractors. 

Wabash  River.  Ind. 
Ketchum,  F.  D.,  Contractor, 

Huron  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Kidder,  W.  L.,  Inspector. 

Galena  River,  HI. 
KiMBAix.  L.  N.,  Contractor, 

Black  Lake  Harbor,  Mich. 
Kimball,  S.  N.,  Contractor, 

Mobile  Harbor,  Ala. 

Neches  River,  Tex. 

Sabine  River,  Tex. 

Tennessee  River. 

Trinity  River,  Tex. 
Kimball,  S.  N.,  &  Co.,  Contractors, 

Mobile  Harbor,  Ala. 
King,  Jesse,  Contractor, 

Oswego  Harbor,  N.  Y. 
King,  John,  Contractor. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
King,  M.,  Assistant  Engineer, 

Transportation  Rentes,  Northern  Route, 
Third  subdivision. 
King,  Rbinhart  &,  Co.,  Contractors, 

Ohio  River. 
Kingsbury,  D.  M.,  Assistant  Engineer. 

Bayou  T^che,  La. 
Kingsley,  G.  S.,  Assistant  Engineer, 

Ohio  River. 
Kingsley,  M.,  Assistant  Engineer. 

Hiawassee  River,  Tenn. 

Tennessee  River  (Little),  Tenn. 
KiRBY,  Abner,  Contractor. 

Menomouee  Harbor,  Mich. 
Kittle,  J.  W.,  Contractor. 

Des  Moines  Rapids. 
Knapp,  F.  M.,  Contractor, 

Kenosha  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Knatp  &  Gillen,  Contractors. 

Kenosha  Harbor,  Wis. 
KooNS,  H.  Ij.y  Assistant  Engineer, 

St.  Francis  River,  Ark. 


KOPPMAK)  Mr.^  Assistant  Bsgineer. 

Merrimac  River,  Mass. 
KuHLMAN,y.,  Contractor. 

Milwaukee  Harbor,  Wis. 
La  Barre,  L.  B.,  Assistant  Engineer. 

Delaware  River. 
Lacroix,  William,  Contractor, 

St.  Clair  Flats  Ship-Canal,  Mich. 
Lacy,  M.  A.,  Assistant  Engineer. 

East  River,  N.  Y. 

Staten  Island  and  New  Jersey. 
Lambach.  H..  Assistant  Engineer. 

Rock  Islana  Rapids. 
Lampman,  M.  L.,  Contractor. 

Black  River  Harbor,  Ohio. 
Langlby,  Edmund,  Contractor. 

Boston  Harbor,  Mass. 
Larkin  &  Patrick,  Contraotore. 

St.  Mary's  River  and  Canal,  Mioh. 
Lawrence.  J.  S.,  Assistant  Enginser. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 

Niagara  Falls  Canal,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

Pnltneyville  Harbor,  N.  Y. 

Transportation  Rontes,  Northern  Ronte, 
Tnird  subdivision. 

Waddington  Harbor,  N.  Y. 
Lbary,  James  D.,  Contractor. 

Hudson  River,  N.  Y. 

Plattsbnrg  Harbor,  N.  Y. 

Rondout  Harbor  (Hudsou  River),  N.  Y. 

Staten  Island  and  New  Jersey. 
Leavenworth,  F.  P.,  Aseistant  Engineer. 

Atchafalaya  Bay,  La. 

Sabine  River,  Tex. 
Leavitt,  F.R.,  Assistant  Engineer. 

Cumberland  River. 
Leavitt,  H.  A.,  Assistant  Engineer. 

Red  River,  Tex.,  etc. 
liSCONTE,  L.  J.,  Assistant  Engimeer. 

Oakland  Harbor,  Cal. 

Sacramento  and  Feather  Rivera,  Gaf 
Ledlie,  J.  H.,  Contractor. 

Black  Lake  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
Ledlib  6l  Corse,  Contractors. 

Muskegon  Harbor,  Mich. 

Racine  Harbor,  Wis. 
Lbb,  John  J.,  Assistant  Engineer. 

Cohansey  Creek,  N.  J. 

New  Castle  Harbor,  DeL 

Salem  River,  N.  J. 
Lrb  &  Dunbar,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Erie  Harbor,  Pa. 
Le  Gallais,  G.  W.,  Conbraotor. 

Pensacola  Harbor,  Fla. 
Le  Hardy,  P.,  Assistant  Engineer. 

Tennessee  River. 
Lbbnartz,  F.  W.,  Assistant  Engineer. 

Mississippi  River,  between  Curo  and  its 
moucn. 
Leiper,  J.  C,  Contractor. 

Marcus  Hook  Harbor,  Pa. 
Leiper  &  Lewis,  Contractors. 

New  Castle  Harbor,  DeL 
Lb  Prohon,  E.  M.,  Contractor. 

Kennebec  River,  Me. 
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Ijs  Prohon,  E.  M.— Continued. 
Machias  Kiver,  Me. 
Sullivan's  River  and  Fallfi,  Me. 

liE  Pbohon,  E.  M.,  &  Co.,  Contractors. 
Kennebec  Biver,  Me. 

JLevericu  <&  Gardineb,  Coniraeiars, 
Oswego  Harbor,  N.  T. 

Lewis,  J.  F.,  Assistant  Engineer. 

San  Diego  Harbor,  Cal. 
liBWis,  Morgan,  Contractor. 

Hudson  River,  N.  Y. 

LiEWis,  Oliver  &  Phblps,  Contractors* 

Ohio  River  Falls. 
LiiJSBRECHT,  O.,  Assistant  Engineer. 

Forked  Deer  River,  Tenn. 
LiuxNCRANTZ,  H.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
LxNCOUf,  F.  N.,  Assistant  Engineer. 

HoQsatonic  River,  Conn. 

Soathport  Harbor,  Conn. 
LiiTLRFiRLD,  R.  &..  Assistant  Engineer. 

Chicago  Harbor,  111. 

Marquette  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
LiVERMQRB,  A.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Ohio  River. 

Osage  River,  Mo. 

White  River,  Ark. 
Lloyd,  W.  H.,  Contractor. 

Boston  Harbor,  Mass. 
LocKiN  &  Jenkins,  Contractors. 

Sheboygan  Harbor,  Wis. 
Long,  Dennis,  Contractor. 

Western  Rivers. 
Long,  H.  C,  Assidtamt  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 

Mississipi>i  River,  Falls  of  St.  Anthony 
to  Cairo. 
Long,  J.  C,  Assistant  Engineer, 

Coosa  River,  Ala.  and  Qa. 

Mississippi  River  to  the  Atlantic. 

Tennessee  River. 

Tennessee  and  Coosa  Rivers  CanaL 
Long,  Jambs  G.,  Assistant  Engineer. 

Etowah  River,  Ga. 
LooMis,  L.  D.,  Contractor. 

Hudson  River,  N.  T. 
Lord,  F.  N.,  Contractor. 

Portland  Harbor,  Me. 
Lord,  M.  S.,  Contractor. 

Ohio  River  Falls. 
Lorraine,  E.,  Assistant  Engineer. 

James  River  and  Kanawha  Canal. 

Kanawha  River  (Great),  W.  Va. 

Transportation  Koutes,  Central  Route, 
Third  subdivision. 
LoYEDAT,  Jambs,  Contractor. 

Ashtabula  Harbor,  Ohio. 

Conneaut  Harbor,  Ohio. 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Low,  Jr.,  Gorham  P.^  Assistant  Engineer. 

Hennepin  to  Watertown  Ship-Canal. 

Merrimac  River,  Mass. 
Low,  S.,  Assistant  Engineer. 

Oluo  River. 


LuM,  M.  L.,  Assistant  Engineer. 

Bayou  Bartholomew,  La. 

Missiosippi  River  Reservoirs. 
Lutes,  H.  J , ^Contractor. 

Marquette  Harbor,  Mich. 

Ontonagon  Harbor,  Mich. 
Lynch,  J.  H.,  Contractor. 

Galveston  Harbor,  Tex. 
Lynch,  M.  L.,  Assistant  Engineer. 

Guadalupe  River,  Tex. 
MoAdams,  Patrick.  Contractor. 

Chester  Harbor,  Pa. 
McCafferty,  C,  Cimtractor. 

Kanawha  River  (Great),  W.  Va. 
McCalman,  John,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
McCalla.  K.  C,  ALssistant  Engineer. 

Coosa  Kiver,  Ala,  and  Ga. 

Cumberland  River. 

Etowah  River,  Ga. 

French  Broad  River,  Tenn.  and  N.  C. 

Geor^a  Canal. 

Mississippi  to  the  Atlantic. 

Oostenaula  and  Coosa watchee  Rivers. 

Rock  Castle  River,  Ky. 
McClellan,  C,  &  Son,  Contractors. 

Connecticut  River,  Conn. 
McCoNNELi^  W.  A.,  Contractor. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
McCflRDY,  W.  H.,  Contractor. 

Asntabula  Harbor,  Ohio. 

Buffalo  Harbor,  N.  T. 

Cleveland  Harbor,  Ohio. 

Dunkirk  Harbor,  N.  Y. 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 
McDermott,  E.,  Assistant  Engineer. 

Tennessee  River. 
McDonald  Bros.,  Contractors. 

Mississippi  River,  Falls  of  St.  Anthony  to 
Cairo. 
McDonnell,  Alex.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 
Macdonnel  &  Co.,  Contractors. 

Frankfort  Harbor,  Mich. 
McDouoALL,  Coll.  P.,  Contractor. 

Eagle  Harbor,  Mich. 

Ontonagon  Harbor.  Mich. 
McElherne,  J.  C,  Inspector. 

Galena  River,  111. 
Macfie,  J.,  Assistant  Engineer. 

Grand  Haven  Harbor,  Mich. 
McGlincby  &  Co.,  Contractors. 

Ohio  River  Falls. 
McGraw,  E.  F.,  Contractor. 

Rappahannock  River,  Va. 
McKbnzie.  Kenneth,  Contractor. 

Ashtabula  Harbor,  Ohio. 

Conneaut  Harbor,  Ohio. 
McKenzix,R.,  Contractor. 

Wabash  River,  Ind. 
McKowN,  J.  D.,  Assistant  Engineer. 

Arkansas  River  at   Fort  Smith,  Ark. 

Current  River,  Mo. 

Fox  and  Wisconsin  Rivers,  Wis. 

Gasconade  River,  Miss. 

Kansas  River^  Kans. 

St.  Francis  River,  Ark. 
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McKowN,  J.  D. — Continued. 

Yazoo  River,  Mias. 
McLean,  J.  Contractor, 

Charlotte  Harbor,  N.  Y. 
McMath,  R.  E.,  A8si9tant  Engineer. 

Illinois  Kiver^  111. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Macpherson,  Willard  Sl  Co.  fContraotore, 

Lewes,  Del.,  Pier  near. 
Mack,  M.  J.,  Asaistani  Engineer. 

Apalochicola  River  and  Bay. 

Cahaba  River,  Ala. 

Chattahoochee   and  Flint  Rivers,  Ga. 
Maddox,  J.  U.,  Contractor. 

Cumberland  River. 
Maddox  &  Slemmens,  Coniraetore. 

Ohio  River. 
Maffit,  J.  N.,  Lieutenanty  U.  8.  N. 

Cape  Fear  River,  N.  C. 
Mahlo,  £.,  Aseietant  Engineer. 

Manasquan  River,  N.  J. 
Maillkfert,  B.,  Contractor. 

Charlestown  Harbor,  S.  C. 

James  River,  Va. 

Rappahannock  River,  Va. 

Savannah  River  and  Harbor,  Ga. 
Maillef^rt  &  Co.,  ContractoTB, 

East  River,  N.  Y. 
Malcom,  William  S.,  Assistant  Engineer. 

Oak  Orchard  Harbor,  N.  Y.  # 

Sodns  Harbor  (Great),  N.  Y. 
Malcom,  William  S.,  Contractor. 

Ojj^densburs  Harbor,  N.  Y. 
Manfull  &  KERR,  Contractors. 

Ohio  River. 
Mann,  George  H.,  Assistant  Engineer. 

New  Haven  Harbor,  Conn. 

Providence  River  and  Harbor,  Mass. 
Mann,  L.  M.,  Surveuor, 

Compiler  on  this  Index  (see  Preface). 
Manning,  C.  F.,  Assistant  Engineer. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Mappa  &  Gat,  Contractors. 

Wilmington  Harbor,  Cal. 
Marbury,  a..  Assistant  Engineer. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Marine  Railway  and  Dock  Company, 
Contractors. 

Western  Rivers. 
Marshall,  J.  H.,  Contractor. 

Hudson  River,  N.  Y. 
Marshall,  John,  Contractor. 

Hudson  River,  N.  Y. 
Marsyiall,  John  B.,  Bidder. 

Hudson  River  N.  Y. 
Martin,  Alwyn,  Bidder. 

Burlington  Harbor,  Vt. 
Martin,  L.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Martin,  W.  T.,  Assistant  Engineer, 

Provincetown  Harbor,  Mass. 
Mather,  C.  R.,  Assistant  Engineer. 

New  Haven  Harbor,  Conn. 

Point  Judith  Lake,  R.  I. 

Wood^s  Holl  Harbor,  R.  I. 
Maxwell,  O.  H.,  Assistamt  Engineer. 

Minnesota  Kiver,  Minn. 


Mayer,  J.  R.,  Assistant  Engineer. 

Sangatnck  Harbor,  Kich. 

South  Haven  Harbor,  Mich. 
Mayo.  George  W.,  Assisttmt  fnyuMar. 

Buffalo  Harbor,  N.  Y.. 
Mead,  £.,  Assistant  Engineer. 

Cumberland  River. 
Mead,  F.^Contractor. 

Boston  Harbor,  Mass. 

Camden  Harbor,  Me. 
Mbbhan,  M.,  Contractor. 

James  River. 
Meigs,  J.  L.,  Assistant  Engineer^ 

Caloosahatchee  River,  Fla. 

Suwannee  River,  Fla. 

Tampa  Bay,  Fla. 
Meigs,  M.,  U.  S.  C.  E. 

Mississippi  River,  Falls  of  St.  Antbonj 
to  Cairo. 

Transportation      Routes,      MisauBippi 
Route,  Third  subdivisioo. 
Melvin,  W.  C,  Assistant  En^meer, 

Red  River,  Tex.,  etc. 
Mbnomonee    Dbsdgb    Compamt,  Ccn- 
tractors. 

Menomonee  Harbor,  Mich. 
Mercer,  J.  Contractor. 

Ontonagon  Harbor,  Mich. 
Meriton,  H.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Merrian,  £.,  Assistant  Engineer. 

East  River,  N.  Y. 
Merriman,  M.,  Assistant  Engineer, 

Delaware  River. 
Meyer,  Charles  L.,  As^tasU  Engmeer. 

Keyport  Harbor,  N.  J. 
Meyers,  R.  W.,  Contractor. 

Housatonic  River,  Conn. 
Meyers  &,  Kerr,  Contractors, 

Ohio  River. 
MiCHLER,  A.  K.,  Aseistant  Engineer, 

Hampton  River,  Va. 

Norfolk,  Va.,  to  Cape  Fear  River. 

Pagan  Creek,  Va. 
Middleton,  Mr.,  Assietant  Engimeer, 

Des  Moines  Rapids. 
MiFFLiNS,  Mr.,  Assistant  Engineer, 

Dunkirk  Harbor,  N.  Y. 
Miller,  J.  £.,  Contraotcr. 

Black  Lake  Harbor,  Mich. 
Miller,  William  H.,  Contractor. 

Delaware  Breakwater. 
Miller  &  Bedard,  Contractors, 

Ohio  River. 
Minor,  R.  D.,  Contractor. 

Rappahannock  River,  Va. 
Mitchell,  H.,  Assistant  Engimeer. 

Cape  Cod  Ship-Canal,  Mass. 
Mitchell,  Henry,  Assistant  Engineer, 

Merrimac  River,  Mass. 
Mitchell,  Henry,  U,  8.  C.  8. 

Providence  River  and  Harbor,  B.  L 
Mixer,  H.  M.,  Contractor. 

Au  Sable  River  and  Harbor,  Mich. 
Molthrop,  W.  H.,  Contractor. 

Narragansett  Bay,  R.  I.  and  Conn* 

New  Bedford  Harbor,  Mass. 
Moncure,  Mr.,  Assistant  Engineer. 

Nottoway  River,  Va. 
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MoNTGOMBRT,  J.  B.,  Omtroctor, 

Snake  River,  Oieg; 

Upper  Columbia  Kiver,  Oreg. 
MooRBy  Ed.,  Cantraetar, 

Cocheco  River,  N.  H. 

Noonday  Rock,  Cal, 

Hichmond'e  laland,  Me. 
Moore,  Z.,  Contractor. 

Sodas  Harbor  (Great),  K.  Y. 
Morel,  P.  H.,  Asmtant  Engineer, 

Ohio  River. 
Morgan,  Thomas  P.,  Ckmiraetor, 

Elizabeth  River,  Ya. 

Occoqnan  River,  Ya. 

Rappahannock  River,  Ya. 

Roanoke  River,  N.  C. 
Morris.  C.  J.,  Aaeiatani  Engineer, 

Red  Kiver  of  the  North,  Minn. 
Morris  Sl  Cummings,  Contraekfrs. 

Baltimore  Harbor,  Md. 

Cooheco  River,  N.  H. 

Delaware  River. 

Pall  River  Harbor,  Mass. 

Galveston  Harbor,  Tex. 

Nansemond  River,  Ya. 

New  Haven  Harbor,  Conn. 

Northeast  River,  Ma. 

Passaic  River,  N.  J. 

Portland  Harbor,  Me. 

Thames  River,  Conn. 
-    Union  River,  Me. 

Worton  Harbor,  Md. 
Morse,  C.  P.,  Contraoter. 

Sodns  Harbor  (Great),  N.  T. 
Morse,  C.  P.,  &  Co.,  Contractors. 

Sodns  Harbor  (Great),  N.  Y. 
Morse  &  Hart,  Biddere. 

Burlington  Harbor,  Yt. 
Morton  &  Startzman,  Contractors. 

Western  Rivers. 
Mosely,  Edward. 

Cape  Fear  River,  N.  C. 
Mott,  W.  H.,  Contractor. 

Huron  Harbor,  Ohio. 

Monroe  Harbor,  Mich. 
Mott,  W.  H.,  Assistant  Engineer. 

Saint  Clair  flats  Ship-Canal,  Mich. 
Mower,  S.  C,  Assistant  Engineer. 

Grand  Haven  Harbor,  Mich. 
MowRY,  H.  J.,  Contractor. 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Pultney  ville  Harbor,  N.  Y. 

Sodus  Harbor  (Great).  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 

Waddington  Harbor,  N.  Y. 
Murdoch,  Thomas,  Contraxitor. 

Western  Rivers. 
MuNGER  &  Gray,  Contractors. 

Dnluth  Harbor,  Minn. 
Murphy,  J.  McLeod,  C.  E. 

Harlem  River,  N.  Y. 
Muzzy,  L.  R,  Contractor. 

Sheboygan  Harbor,  Wis, 
Myers,  P.  W.,  &  Co.,  Contractors. 

Shrewsbury  River,  N.  J. 

South  River,  N.  J. 
Myers  &  De  Ham,  Contractors. 

Waba^  River,  Ind. 


Nader,  J.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Nagle,  George  D.,  Contractor. 

Wilmington  Harbor,  Cal. 
Neal  Manufacturing  Co.,  Contractors, 

Western  Rivers. 
Neall,  James  E.,  Contractor. 

Chester  Harbor,  Pa. 
Nelson,  James,  Contractor. 

Chester  Harbor,  Pa. 
Neptune  Submarine  Co.,  Contractors. 

New  York  Harbor,  N.  Y. 
New  England  Dredging  Company,  Con- 
tractors. 

Boston  Harbor,  Mass. 
New  Orleans  Wrecking  Co.,  Contractors. 

Brazos  Santiago  Harbor,  Tex. 
New  Orleans  wrecking  and  Salvage 
Company,  Contractors. 

Yazoo  River,  Miss. 
Newton,  Y.  M.,  Assistant  Engineer. 

Harlem  River,  N.  Y. 
NiCHOLLS,  William,  Contractor. 

Black  River  Harbor,  Ohio. 

Erie  Harbinr.  Pa. 

Frankfort  BLarbor,  Mich. 

Huron  Harbor,  Ohio. 

South  Haven  Harbor,  Mich. 

Yermillion  Harbor,  Ohio. 
Nichols,  L.  L.,  Assistant  Engineer. 

IlliBois  River^lL 
Nicholson,  G.  B.,  Assistant  Engineer, 

Rock  Island  Bridge. 
NicoLL.  T.  W.,  Assistant  Engineer. 

Cahaoa  River,  Ala. 
NiLES  Works,  Contractors. 

Western  Rivers. 
Noble,  Alfred,  Assistant  Engineer. 

St.  Mary's  Falls  Canal,  Mich. 
Nolan,  M.  R.,  Contractor. 

Wabash  River,  Ind. 
North,  E.  P.,  Assistant  Engineer. 

Ahnepee  Harbor,  Wis. 
NoTZ,  A.,  Assistant  Efigineer. 

Des  Moines  Rapids. 
Okerson,  J.  A.f  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
mouth. 
Oladowski,  H.,  Assistant  Engineer. 

Chattahoochee  and  Flint  &vers,  Ga. 
Olmsted,  Louis  J.,  Clerk. 

Compiler  on  this  Index  (see  Preface). 
Ontario  Iron  Works,  Contractors. 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
OsBORN,  J.  E.J  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Owen,  E.,  Contractor. 

Des  Moines  Rapids. 
Owes,  Frederick  N.,  Assistant  Engineer. 

Port  Jeflferson  Harbor,  N.  Y. 
Packard,  R.  G.,  Contractor. 

Boston  Harbor,  Mass. 
Pacquet,  Peter,  &  F.  X.,  Contractors. 

Willamette  River  (Upper),  Oregon. 
Page,  W.  B.,  Assistant  Engineer. 

Pee  Dee  River  (Great),  S.  C. 
Palmer,  S.  E.,  Assistant  Superintendent. 

Ohio  River  Falls. 


618 


PEBSONAIi  INDEX* 


Palmbr  &  Wright,  Chniraeiora, 

Cleveland  Harbor,  Ohio. 
Paquet,  Joseph,  Contractor. 

Willamette  River  (Upper),  Oreg. 
Pabdsb  &,  Dodge,  Coutractora. 

Dnlnth  Harbor,  Minn. 
Pabkbr,  Abner,  ^treyor. 

Connecticnt  River,  Conn. 
Parker,  R.  T.,  Awiatant  Enfin^er, 

Mississippi  River  Reservoirs. 
Parker,  Stebbiks   &  Ackerican,  Com- 
traetora. 

Kenosha  Harbor,  Wis. 
Parkhurst  &  Wilkinson,  Contractort. 

St.  Joseph  Harbor,  Mich. 

Saugatnck  Harbor,  Mich. 
Parkinson,  T.  D.,  Surveyor, 

Rincon  Rock,  Cal. 
Parks,  John  W.,  Contraeior, 

Queenstown  Harbor,  McL 
Parks,  Marshall,  Contractor, 

Elizabeth  River,  Va. 
Parmely,  O.  D.,  Contractor, 

Tangipahoa  River,  La. 
Parsons,  C.  R.,  Contractor, 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Parsons,  Q,  W.,  AgaUtant  Engineer, 

Pocomoke  River,  Md. 
Parsons,  G.  W.,  Contractor, 

Wicomico  River,  Md. 
Parsons,  Thomas,  Contractor. 

Charlotte  Harbor,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

Sodns  Harbor  (Great),  N.  Y. 
Paterson  Iron  Company,  Contractor; 

Lewes,  Del.,  pier  near. 
Patrick.  W.,  Contractor. 

Illinois  River,  111. 
Patten,  W.  H.,  Contractor. 

An  Sable  River  and  Harbor,  Mich. 
Patterson,  C.  P.,  U.  8.  Coast  Survey, 

Baltimore  Harbor,  Md. 

Potomac  River. 
Pattison,  H.  A,,J8sUtant  Engineer. 

Chattahoochee  and  Flint  Rivers,  Ga. 
Paulding,  Ksmblb  Sl  Co.,  Contractors. 

Lewes,  Del.,  pier  near. 
Pauli,  C.  J.,  Assistant  Engineer. 

Rock  Island  Rapids. 
Payne,  E.  M.,  Contractor. 

Delaware  River,  N.  J. 

Nomini  Creek,  Ya. 

Pawcatnck  River,  R.  I.  and  Conn. 

Rappahannock  River,  Ya. 

Tannton  River,  Mass. 
Payne,  S.  N.,  Contractor. 

Bridgeport  Harbor,  Conn. 
Peacock,  William,  Assistant  Engineer. 

Buffalo  Harbor,  N.  Y. 
Pearsall,  T.,  Assistant  Engineer. 

Tombigbee  and  Black  Warrior  Rivers. 
Pegram,  R.  B.J  Assistaait  Engineer, 

James  River  and  Kanawha  CanaL 
Pebbira,  David,  Bidder. 

Hudson  River,  N.  Y. 
Petitdidier,  L.,  Assistant  Engineer. 

Cincinnati  Harbor,  Ohio. 
Petitdidier,  8.,  Assistant  Engineer. 

Monongahela  Kiver. 


Peyton,  H.  M.,  Contractor. 

Superior  City  Harbor,  Wia. 
Phelps,  A.  T.,  Assistant  Engineer. 

Tennessee  luver. 
Phillips,  J.,  Contractor. 

Boston  Harbor,  Mass. 
Phillips,  G.  &.  H.,  Contraotore. 

Taunton  River,  Mass. 
Pierce,  A.  C,  Ckmtractor. 

Provincetown  Harbor,  Mass. 
Pierce,  C.  E.,  Assistant  Engineer. 

Western  Rivers. 
Pierce,  Rowe  &  Co.,  Oontraetere, 

New  Castle  EUurbor,  Del. 

Portland  Harbor,  Me. 
PiKRCX  &  Whaling,  Contractor; 

Black  Lake  Harbor,  Mich. 

St.  Joseph  Harbor,  Mieh. 

South  Haven  Harbor,  Mich. 
PiERPONT,  John,  Assistant  Engineer, 

Chicago  Harbor,  HI. 

Fox  and  Wisconsin  Riven,  Wia. 

Kewaunee  Harbor,  Wis. 

Manistique  Harbor,  Mich. 

Narra^ansett  Pier,  R.  I. 

Superior  Bay,  Wis. 

Wolf  River,  Wis. 
Place,  R.  8.,  &  Co.,  Contntatore* 

Block  Island,  R.  I. 
Plant's  Man  ufacturino  Co.,  Oemireeter; 

Hudson  River,  N.  Y. 
Plait,  L.  B.,  Bidder. 

Burlington  Harbor,  Y  t. 
Platt,  W.  M.,  Contractor. 

Oswego  Harbor,  K.  Y. 
Polhemob^  J.  C,  Assistant  Engineer. 

Donaldsonville,  La.,  to   Rio   Grande. 
POPP,  Wiluam,  Assistant  En4fineer. 

Cambridge  Harbor,  Md. 

Chester  Kiver  at  Kent  Island  Nanowa. 

Elk  River,  Md. 

James  River. 

Kansemond  River,  Ya. 

Neuse  River,  N.  C. 

Nomini  Creek,  Ya. 

Occoquan  River,  Ya. 

Queenstown  Harbor,  Md. 

Wicomico  River,  Md. 

Worton  Harbor,  Md. 
Porter,  S.  B.,  Coniraetor. 

Ohio  River. 
Portland  City,  Contractor. 

Willamett<e  and  Columbia  Rivera,  Oreg. 
Post  &  Henderson,  Contractors. 

Oswego  Harbor,  N.  Y. 

Sodns  B^  Harbor  (Little),  N.  Y. 
Potter,  Samubl  O.  L. 

Topographer,  clerk,  draftsman,  and  chief 
clerk  to  M^\  Henry  M.  Robert,  1868 
-1^1,  and  aaaistaiit  engineer  to 
Lieut.  C.  B.  Sears,  1871. 

Willamette  and  Columbia  Riven,  sur- 
veys. 

Compiler  on  this  Index  andin  eeneral 
charge  of  the  same,  1878-lwl  (see 
Preface). 
Potts,  Joshua. 

Cape  Fear  River,  N.  C. 
PouPOR,  Antoin,  Bidder. 

Burlington  Harbor,  Yt. 
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Powell,  E.,  Contractor, 

Marqnette  Harbor,  Mich. 
POWBU,  T.  J.,  Contractor, 

Ohio  River. 
PowLESS,  W.  H.y  Aenetani  Engineer, 

Blackwater  Biver,  Ya. 

Hampton  River^  Ya. 

Pagan  Creek,  Ya. 
PowLEY,  J.  L.,  Contractor, 

Hudson  River,  N.  Y. 

Rondoni  Harbor,  N.  Y. 
Pratt  &  Co.,  Contractor$, 

ABhtabnla  Harbor,  Ohio. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 
PRESCOTT,  George  W.,  &  Co.,  Contraotor$. 

Wilmington  Harbor,  Cal. 
Preuss,  w.,  JsHstant  Engineer, 

East  River,  N.  Y. 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 
Prince,  E.  F.,  Contractor, 

Ontonagon  Harbor,  Mich. 
Quattlebaum,  p.  J.,  Amstant  Engineer, 

Apalaohicola  River  and  Bay. 
QuiNN,  D.,  Contractor, 

Eagle  Harbor,  Mich. 
Racine  D  redoing  Company,  Contractors, 

Racine  Harbor,  Wis. 
Banchenstein,  R.,  Assistant  Engineer, 

Mobile  Harbor,  Ala. 
Randall,  R.  B.,  Assistant  Engineer, 

Columbia  River  (Upper),  Oreg. 

Willamette  and  Columbia  Rivers,  Oreg. 
Rankin,  J.,  Contractor, 

Ahnepee  Harbo^  Wis. 

Two  Rivers  Harbor,  Wis. 
Ransom,  Robert,  Assistant  Engineer, 

Neuse  River,  N.  C. 
Reardan,  J.  J.,  Contractor, 

Des  Moines  Rapids. 
Redding,  W.  E.^  Contractor, 

Connecticut  River,  Conn. 
Redfield,  W.  W.,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Reichspfarr.  C,  Assistant  Engineer, 

Monongaheia  River. 
Reid  &  Reid,  Contractors, 

Tennessee  River. 
Rich,  W.  W.  ,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Richardson,  L.  T.,  Bidder, 

Burlington  Harbor,  Vt. 
Richardson,  J.  F.,  Assistant  Engineer, 

Western  Rivers. 
Richardson,  N.  F.,  Contractor, 

Ohio  River. 
Richardson,  W.,  Contractor. 

Green  Bay  Harbor,  Wis. 

Monroe  Harbor,  Mich. 

Sandusky  City  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Kideout,  J.  R.,  Contractor, 

Feather  River,  Cal. 
Ripley,  lir.y  Assistant  Engineer, 

Tchefuncte  River,  La. 
BiPLEY,  H.  C,  Assistant  Engineer, 

Brazos  River,  Tex. 


Ripley.  H.  C— Continued. 
DonafdsonviUe,  La.,  to  Rio  Grande. 
Galveston  Bay,  Tex. 
Galveston  Harbor,  Tex. 
Indlanola  Harbor,  Tex. 
RiSDON,  J.  N.,  Contractor, 

Rincon  Rock,  Cal. 
Roach,  J.,  Contractor, 
Kanawha  River  (Great),  W.  Va. 
Mississippi  River,  at  its  mouth. 
Roberts,  T.  P.,  Assistant  Engineer, 
Allegheny  River. 
Missouri  Kiver. 
Monongaheia  River. 
Muskingum  River,  Ohio. 
Ohio  River. 
Roberts,  W.  Milnor,  U.  S,  C,  E, 
Des  Moines  Rapids. 
Ohio  River. 

Transportation  Routes,  Central  Route, 
First  subdivision. 
Roberts  &  Johnson,  Contractors, 

Ahnepee  Harbor,  Wis. 
Robinson,  P.,  Assistant  Engineer, 
Chattflhoochee  and  Flint  Rivers,  Ga. 
Chick  asawha  River,  Miss. 
Pasca^oula  River  and  Harbor,  Miss. 
Tombigbee  River,  Miss. 
Tombigbee  to  Tennessee  River. 
Robinson,  S.  B.,  Contractor, 
Sodus  Harbor  (Great),  N.  Y. 
Sodus  Bay  Harbor  (Little),  N.  Y. 
RoDGERS,  J.,  Contractor, 

Ohio  River. 
Roost,  John,  Contractor, 
Black  Lake  Harbor,  Mich. 
Saugatuck  Harbor,  Mich. 
ROSECRANS,  W.  S.,  Assistant  Engineer, 

New  Bedfoid  Harbor,  Mass. 
RosSER,  T.  L.,  Contractor, 

Black  Lake  Harbor,  Mich. 
RossER,  Thomas  L.,  &  Co.,  Contractors, 
Frankfort  Harbor,  Mich. 
Miiskeeon  Harbor,  Mich. 
Wlute  River  Harbor,  Mich. 
RoTAN,  William  H.,  Contractor, 

Marcus  Hook  Harbor,  Pa. 
Roth  &  Lane,  Contractors, 

Ohio  River. 
Rothwkll,  H.  G.,  Assistant  Engineer. 
Au  Sable  River  and  Harbor,  Mich. 
Port  Clinton  Harbor,  Ohio. 
RouTH  &  Walls,  Contractors. 

Ohio  River. 
RowES,  J.  R.,  Assistant  Engineer. 
Black  Lake  Harbor,  Mich. 
Grand  Haven  Harbor,  Mich. 
RuHL,  Ernst,  Assistant  Engineer, 

Et-owah  River,  Ga. 
Russell,  N.  £.,  Assistant  Engineer. 
Fox  and  Wisconsin  Rivers,  Wis. 
Pawtucket  River,  Conn. 
Peconic  River,  N.  Y. 
Providence  River  and  Harbor,  R.  I. 
Sague,  S.  a..  Contractor, 

Grand  River  Harbor,  Ohio. 
St.  Louis  Cement  Company,  Contractors, 

Des  Moines  Rapids. 
Sanborn.  George  P.,  Bidder, 
St.  Clair  Flats  Ship-Canal,  Mich. 
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Sanders.  J.  F.,  AssUtani  Engineer, 

Grand  Haven  Uarbor,  Mich. 
Sanger,  Ledlie  &  Corbb,  Ceniractors, 

Kenosha  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Satteri.eb,  John,  Contract<n'. 

East  Chester  Creek,  N.  Y. 
Savannah  City,  ContmcUfr. 

Savannah  River  and  Harbor,  Ga. 
ScBERMERHORN,  L.  Y.,  A$9i%iant  Engineer. 

Ahnepee  Harbor,  Wis. 

Eagle  Harbor,  Mich. 

Green  Bay  Harbor,  Wis. 

Biississippi  River  above  the  Falls  of  St. 
Antnony. 

Sturgeon  Bay  Harbor,  Wis. 

Transportation      Routes,      Mississippi 
Route,  Third  subdivision. 

Compiler  on  this  Index,  with  supervision 
of  portion  on  rivers  (see  Preface.) 
Schmidt,  Max  E.,  Af^iitiani  Engineer, 

Chippewa  River,  Wis. 

Dakota  River,  Dak. 

Red  River  of  the  North,  Minn. 
ScHENK,  C,  Amstant  Engineer, 

Licking  River,  Ky. 
SCHUETTB,  J.,  CimtracUfr, 

Manitowoc  Harbor,  Wis. 
ScHOPP,  P.  J.,  Superintendent, 

Ohio  River  Falls. 
SCHROM,  J.  B.,  Foreman, 

Superior  City  Harbor,  Wis. 
ScHULZ,  C,  Contractor, 

Grand  River  Harbor,  Ohio. 
Schuyler,  J.  S.,  Contractor, 

Stonington  Harbor,  Conn. 
Schuyler,  T.,  X,  T.  State  Commissioner, 

Hudson  River,  N.  Y. 
ScOTT,  A.  "M.,,  Assistant  Engineer. 

Kaiiawha  River  (Great),  W.  Va. 

New  River,  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
ScOTT,  R.,  Assistant  Engineer, 

Galveston  Harbor,  Tex. 
ScoTT,  Thomas  A.,  Contractor. 

Echo  Harbor,  N.  Y. 
Seaoer,  J.  L.,  Assistant  Engineer. 

Annapolis  Harbor,  Md. 

Patapsco  River,  West  Branch. 
Searles,  J.  M.,  Assistant  Engineer, 

Coldwater  River,  Miss. 

Sunflower  River  (Big)^  Miss. 

Tallahatchie  River,  Miss. 
Sedgwick,  T.  S.,  Assistant  Engineer. 

Chesapeake  and  Ohio  Canal. 
Sellers,  M.,  Contractor. 

Des  Moines  Rapids. 
Seymour,  F.  A.,  Contractor. 

Ashtabula  Harbor,  Ohio. 
Seward,  E.  R.,  Contractor. 

Boston  Harbor,  Mass. 

Bridgeport  Harbor,  Conn. 

Connecticut  River,  Conn. 

East  River,  N.  Y. 
Hudson  River,  N.  Y. 

Narragaiisett  Bay,  R.  I.  and  Conn. 
New  Haven  Harbor,  Conn. 
Newport  Harbor,  R.  I. 


Seward,  E.  R.— Continued. 

Norwalk  Harbor,  Conn. 

Pawcatnck  River,  R.  I.  and  Conn. 

Pawtucket  River,  Conn. 

Plattsburg  Harbor,  N.  Y. 

Providence  River  and  Harbor,  B.L 

Taunton  River,  Mass. 

Thames  River,  Conn. 
Seward,  E.  R.,  Bidder. 

Otter  Creek,  Vt. 
~  South  River,  N.  J. 
Seward,  J.  M.,  Contractor. 

Housatonic  River,  Conn. 

Norwalk  Harbor,  Conn. 
Shailer,  R.  a..  Assistant  Engineer. 

Charles  River,  Mass. 
Sbebhan  &  Loler,  Contractors. 

Ohio  River  Falls. 
Sheffield,  J.  G.,  Contractor. 

Block  Island,  R.  I. 
Shelbodrne,  S.  F.,  Contractor. 

Bridgeport  Harbor,  Conn. 

East  River,  N.  Y. 

Huntineton  Harbor,  Long  l8liDd,K.T. 

Milford  Harbor,  Conn. 

Norfolk  Harbor,  Va. 

Port  Jefferson  Harbor,  N.  Y. 

Providence  River  and  Harbor,  B.  I. 

Stonington  Harbor,  Conn. 

Wareham  Harbor,  Mass. 

Wilmington  Harbor,  Del. 
Sherburne,  Lieutenant,  U.8,N. 

Delaware  Breakwater. 
Shield,  E.  M.,  Assistant  Bngine&r, 

Western  Rivers. 
Shieus,  T.,  Overseer. 

Duluth  Harbor,  Minn. 
Shinn,  J.  B.,  Assistant  Enaineer. 

Norfolk,  Va.,  to  Cape  Fear  River. 

North  Landing  River,  Va. 
Shipley  &  Loyal,  Contractors. 

Ohio  River  Fails. 
Shipman,  J.  Jjj  Contractor. 

Cincinnati  Harbor,  Ohio. 
SuoRTLAND  &  Bros.,  Contractors. 

New  Haven  Harbor,  Conn. 
Shultz  &  JoLLiFFE.  Contractors, 

Kanawha  River  (Great),  W.  Va. 
Shunk,  W.  F.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Rock  Island  Rapids. 

Rock  River,  Wis.  and  HI. 
Simpson,  W.  S..  Assistant  Engineer. 

Choctawhatciiee  River,  Ala.  and  FlSi 

Osage  River,  Mo. 
Simpson,  J.  E.,  &,  Co.,  Contracton. 

Newcastle  Harbor,  Delaware  Biver,DeL 
Sims,  Jesse,  Contractor. 

Sandusky  City  Harbor,  Ohio. 
Skinner,  J.  D.,  Assistant  Engineer. 
Galena  River,  111. 
Mississippi  River  Reservoirs. 
Mississippi   River  above  Falls  of  St- 

Anthony. 
Transportation      Routes,     Mississippi 

Route,  Second  subdivision. 
Transportation     Routes,     Mississippi 
Route,  Third  subdivision. 
Slater^  F.  A.,  Contractor. 
Michigan  City  Harbor,  Ind. 
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Slaughter,  J.  E.,  Contractor. 

Cedar  Keys  Harbor,  Fla. 

Mobile  Harbor,  Ala. 
SiX)AT,  H.  v.,  &  Bro.,  ContractoTB, 

Hondout  Harbor,  N.  T. 
Smith,  C,  AasUtant  En^neer. 

Ouachita  River,  Ark. 

White  River.  Ark. 
Smith,  F.  H.,  dontraoior. 

Block  Island,  R.  I. 

Bridgeport  Harbor,  Conn. 

Connecticut  River,  Conn* 

Honsatonic  River,  Conn; 

Port  Jefferson  Harbor,  N.  Y. 
Smith,  H.  M.,  Assistant  ihMineer. 

Traneroortation  Routes;  Southern  Route. 
Smith,  Hugh  W.,  Ckmtraotor. 

Conneaut  Harbor,  Ohio. 

Erie  Harbor,  Pa. 
Sboth.  John  A.,  Contractor. 

St.  Clair  Flats  Ship-Canal,  Mich. 
Smith,  P.,  Contractor. 

St.   Clair   River,  at  mouth  of  Black 
River. 
Smith,  Patrick,  Contractor. 

Cleveland  Harbor,  Ohio. 

Sandusky  City  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Smith,  W.  I.,  Assistant  Enaineer. 

Wilmington  Harbor,  Cat. 
Smith,  VT.'L.f  Contractor. 

Chicago  Harbor,  HI. 

FranMort  Harbor,  Mich. 
Smith,  W.  P.,  Assistant  Engineer. 

NcTf  River,  Va. 

San  Joaquin  River,  Cal. 
Smith,  W.  8.,  Contractor. 

Green  Bay  Harbor,  Wis. 
Smith  &  Hawkins,  Contractors. 

Monongahela  River. 
Smith,  Hawkins  &  Davis,  Contractors. 

Monongahela  River. 
Smith  &  Sims,  Contractors. 

Black  River  Harbor,  Ohio.  , 

Sandusky  City  Harbor,  Ohio. 
Smoke,  D.,  Contractor. 

Manitowoc  Harbor,  Wis. 

Superior  City  Harbor,  Wis. 
Smoke  &  Shuette,  Contractors. 

Green  Bay  Harbor,  Wis. 
Souu^,  A.  R.,  Contractor. 

Portland  Harbor,  Me. 
Spaids,  CD.,  Contractor. 

Occoquan  River,  Va.  , 

Spaulding,  Andrew,  Contractor. 

Cleveland  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Spaulding  &.  Bennett,  Contractors. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 
Squier,  H.,  Contractor. 

Grand  Haven  Harbor^  Mich. 

Muskegon  Harbor,  Mich. 
Squier  &  White,  Contractors. 

Black  Lake  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
Stang,  John,  Contractor. 

Black  River  Harbor,  Ohio. 
Staples,  C,  &  Son,  Contractors. 

Portland  Harbor,  Me. 


Staples  &  Phillips,  Contractors. 

Taunton  River,  Mass. 
Starke,  H.,  Contractor, 

Milwaukee  Harbor,  Wis. 
Starke,  C.  H.,  Contractor. 

Milwaukee  Harbor,  Wis. 
Starr,  Jr.,  W.  W.y  Assistant  Engineer, 

Bridgeport  Harbor,  Conn. 

Norwalk  Harbor,  Conn. 

Southport  Harbor,  Conn. 
Staudart  a,  Richardson,  Contractors. 

Vermillion  Harbor,  Ohio. 
Steel,  R.  M.,  Contractor. 

Calumet  Harbor,  111. 

Frankfort  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 
Sterling,  J.  M.,  Contractor. 

Monroe  Harbor,  Mich. 
Stevens,  A.  E.,  Assistant  Engineer. 

Mississippi  River,  above  Falls  of  St. 
Anthony. 

Transportation      Routes,      Mississippi 
Route,  Third  subdivision. 
Stevens,  C.  S.,  Contractor. 

Frankfort  Harbor,  Mich. 
Stevenson,  H.  E.,  Assistant  Engineer. 

Missouri  River. 
Stewart,  J.  P.,  Contractor. 

Mobile  Harbor,  Ala. 
Stibolt,  a.,  Assistant  Engineer. 

Rock  Island  Rapids. 
Stien,  F.,  Assistant  Engineer. 

Wabash  River,  Ind. 
Stock,  H.  T.,  &  Co.,  Contractors. 

Maumee  River,  Ohio. 

Port  Clinton  Harbor,  Ohio. 
Stockbridge,  W.  R.,  Contractor. 

Royal's  River,  Me. 
Stockton,  M.  '£.^  Assistant  Engineer. 

Black  River,  N.Y. 
Stone,  R.,  Aseietant  Engineer. 

East  River,  N.Y. 
Straszer,  J.,  Assistant  Engineer. 

Missouri  River  (Little),  Ark. 

Ouachita  River,  Ark. 

Petit  Jean  River,  Ark. 

Red  River,  Tex. 

White,  Black,  and  Little  Red  Rivers. 

Yazoo  River,  Miss. 
Streidinger,  Julius  H.^  Assistant  Engi- 
neer. 

Des  Moines  Rapids. 

East  Chester  Creek,  N.  Y. 

East  River,  N.  Y. 

Echo  Harbor,  N.  Y. 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 

Keyport  Harbor,  N.  J. 

Port  Chester  Harbor,  N.  Y. 

Raritan  River,  N.  J. 

Roudont  Harbor,  N.  Y. 

Sandy  Hook,  N.  J. 

Staten  Island  and  New  Jersey. 
Strolmann,  R.^  Assistant  Engineer, 

Portage  Lake,  Harbor  of  Refuge,  Mich. 
Strong,  Charles  H..  Contractor, 

Ashtabula  Harbor,  Ohio. 

Cleveland  Breakwater,  Ohio. 
Strong,  Samuel,  Contractor, 

Hudson  River,  N.  Y. 


622 


PERSONAL  INDEX. 


Strong,  W.  E.,  Contractor. 

StargeoD  Bay  Harbor,  Wis. 
Strong,  W.  E.,  ABsittant  Enainoer, 

Kanawha  River  (Little).  W.  Va. 
Strong,  W.  W.,  AetUtant  Engineer, 

Mississippi  River  Reservoirs. 
Stuntz,  George  R.,  Jaeistant  Eng%\ 

Mississippi  River  Reservoirs. 
Sturgeon,  Sr.,  Thomas,  Contraetor, 

Rondout  Harbor,  N.  Y. 
SuLUVAN,  ^,,  Contractor. 

New  Haven  Harbor,  Conn. 
Sullivan,  James  A.,  AeaUtant  Engineer, 

Penobscot  River,  Me. 
Sutherland^  Castle,  Contractor, 

Saginaw  River,  Mich. 
Swan  &  Fenton,  Contractors, 

Ohio  River. 
Sweeney,  D.,  Contraetor, 

Oakland  Harbor,  Cal. 
Swift  Iron  Works,  CofUraetore, 

Ohio  River. 
Swift's  Iron  and  Steel  Works,  Con- 
tractors. 

Western  Rivers. 
Swindell  &  Sparrow,  Contractore, 

Pamlico  River,  N.  C. 
Syke,  Kellby  Sl  Co.,  Contractors, 

Susquehanna  River,  Md. 
SYL^^8TER,  F.,  AssietafU  Engineer, 

EaBt  River,  N.  Y. 
Sylvester,  I.  A.,  Contr€ustor, 

Boston  Harbor,  Mass. 

Merrimac  River,  Mass. 

Provincetown  Harbor,  Mass. 

Stonington  Harbor,  Conn. 
Symons,  D.,  Contractor, 

Charleston  Harbor,  S.  C. 

Savannah  River  and  Harbor,  Ga. 
Syracuse  Iron  Works,  Contradors, 

Charlotte  Harbor,  N.  Y. 
Tabor,  R.  M.,  Aseietant  Engineer, 

Columbia  and  Snake  Rivers,  Orcg. 
Talbot,  George,  Contraetor, 

Buflfalo  Harbor,  N.  Y, 
Talcott,  G.  R.,  Aaaietant  Engineer, 

James  River,  Va. 
Talcott,  R.  H.,  Aseietant  Engineer. 

Flushing  Bay,  N.  Y. 

Hudson  River,  N.  Y. 

Long  Island,  N.  Y.,  Coast  of. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Talfor,  R.  B.,  Assistant  Engineer, 

Bayou  La  Fourche,  La. 

Brazos  River,  Tex. 

Galveston  Harbor,  Tex. 
Taylor,  D.  W.,  Assistant  Engineer, 

Willamette  and  Columbia  Rivers,  Oreg. 
Tebel,  F.  I^.,  Contractor, 

Saugatuck  Harbor,  Mich. 
Teemyer,  J.  H.,  Contractor, 

Accotink  Creek,  Va. 

Nomini  Creek,  Va. 

Wicomico  River,  Md. 
Temple,  R.  H.,  Asnistant  Engineer, 

Transportation  Routes,  Central  Route, 
Tliird  subdivision. 
Templeton  &  Payne,  Contractors, 

Hudson  River,  N.  Y. 


Tennyson,  J.  S.»  AeueiontEngiiimr, 

White,  Black,  Little  Red  Biven,  Ark. 
Teruune,  H.  S.,  Amietaai^Ews^imr. 

Mississippi  River  Reservoirs. 
Thom,  N.  G.,  Contraetor, 

Western  Rivers. 
Thomes,  John  £.,  Aseistant  Engineer. 

Transportation  Routes;  Southern  Route. 
Thompson,  Mr.,  Aseistant  Engineer, 

Potomac  River. 
Thompson,  G.,  Assistant  Engineer, 

Accotink  Creek,  Va. 

Aquia  Creek,  Va. 

Choppawamasic  Bay,  Va. 

Neabasco  Bay,  Va. 

Qnantico  Bay,  Va. 
Thompson,  Gilbbkt,  Assistant  Enginttr. 

Elizabeth  River,  Va. 

Norfolk  Harbor,  Va. 
Thompson,  W.,  Aseistant  Engineer. 

Galveston  Harbor,  Tex. 
Throckmorton,  T.,  Aseistant  Engiaeir. 

Mississippi  River,  FaUs  of  St.  An^nj 
10  Cairo. 
TiLPORD  &  Terkblson,  ContrsOm. 

Oakland  Harbor,  Cal. 
Tobie,  0.  £.,  Contractor. 

Dos  Moines  Rapids. 
TowNSEND,  G.  W.,  Contractor. 

Boston  Harbor^  Maes. 

Connecticut  River,  Conn. 

Eagle  Harbor,  Mich.. 

Gloucester  Harbor,  Mass. 

Kennebec  River,  Me. 

Merrimac  River,  Mass.  • 

New  Haven  Harbor,  Conn. 

Penobscot  River,  Me. 

Providence  River  and  Harbor,  B.  I. 

Sullivan  River  and  Falls,  Me. 
Trill,  C.  F.,  Assistant  Engineer, 

Apalaohicola  River  and  Bay. 

Chattahoochee  and  Flint  Biveis,6ft. 
True,  C.  S.  ,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St  Anthony 
to  Cairo. 
Truman,  H.,  Contraetor, 

Manitowoc  Harbor,  Wis. 
Truman  Sl  Schroeder,  Contrat^ters, 

Ahnepee  Harbor,  Wis. 

Menomonee  Harbor,  Mich. 

Sturjreon  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
TuRNBULL,  William,  ContraeUr. 

Umpqna  River,  Oreg. 
Turner,  C.  L.,  Overseer, 

Eagle  Harbor,  Mich. 
Turner,  J.  E.,  Aseistant  Engineer, 

Chippewa  River,  Wis. 
TURPIN,  W.  G.,  Assistant  Engineer, 

James  River  and  Kanawha  Canal* 
TuRPiN,  W.  R.,  Assistant  Engineer, 

James  River,  Va. 
Turrill,  Mr.,  Aseistant  Engineer, 

Blackwater  River,  Va. 
Turrill,  C.  A.,  Aeeietant  Engineer, 

Caney's  Fork  and  Obey^s  River,  Tenn. 
Ttler^  H.,  Contractor, 

Mississippi  River,  at  its  mouth. 
Ulffers,  H.  a.,  Aeeietamt  Engineer, 

Alpena  Harbor,  Mieh. 
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UiiFFBRSy  H.  A. — Continned. 

An  Sable  River  and  Harbor,  Mioh. 

Clinton  River,  Mich. 

Des  Moines  Rapids. 

Detroit  River,  Mich. 

Hnron  (Lake)  Harbor  of  Refdge. 

Hennepin  and  Watertown  Ship-Canal. 

Illinois  River.  111. 

Fine  River  (Saffinaw  Bay),  Mich. 

Pine  and  St.  Clair  Rivers,  Mich. 

Porfc  Anstin,  Mich. 

Port  Crescent,  Mich. 

St.  Clair  River,  at  month  of  the  Black. 

St.  Mary's  River^  Mich. 

Saginaw  River,  Mich. 

Sebawaing  River,  Mioh. 
Vauentikb,  Thomas,  AatUiant  Engineer, 

Chester  Harbor,  Pa. 

gelaware  River,  N.  J. 
arena  Hook  Harbor,  Pa. 

Sohnylkill  River,  Pa. 

Wilmington  Harbor,  DeL 
Vance  <&  Armstbono,  Omtraeiora, 

Western  Rivers. 
yANDECAAylsRAXL D.,  Controctor, 

Chicago  Harbor,  111. 
Van  Ddbbn,  £.  B.,  Bidder. 

Plattsburg  Harbor,  N.  T. 
Van  Dyk,  Jan.  &  Co.,  Ckmtraetars. 

Black  Lake  Harbor.  Mich. 
Van  Hoyenbbroh,  T.  S.,  Contractor, 

Hudson  River,  N.  Y. 
Van  Ingbn,  H.  S.«  Anistant  Engineer, 

£dgartown  Harbor.  Mass. 

Nantucket  Harbor  Bar,  Mass. 

Pawcatnck  River,  R^  I.  and  Conn. 

Peconic  River,  N.  Y, 

Tannton  River,  Mass. 

Wareham  Harbor,  Mass. 
Van  Patten,  J..  Ckmiraetor, 

Wiokford  Harbor,  R.  I. 
VanSantvoord,  a.,  N,  Y,  8,  CammissUmer, 

Hudson  River,  N.  Y. 
Van  Vleck,  Hbnrt,  Contractor, 

St.  Mary's  River  and  Canal,  Mich. 
Van  Waqenen,  F.  D.,  Contractor, 

Des  Moines  Rapids. 

Illinois  River,  III. 
Van  Waqenen,  F.  D.,  Bidder, 

St.  Mary's  River  and  Canal,  Mich. 
Vaughn,  8.  S.,  Contractor, 

Ontonagon  Harbor,  Mioh. 
Vilas,  J.,  Contractor. 

Manitowoc  Harbor,  Wis. 
Vinal,  W.  l,.J88iatant  Enifineor, 

Cape  Fear  River,  N.  C. 
Vincent  &  King,  Contractors, 

Erie  Harbor,  Pa. 
Von  Eglofstein,  F.,  Aseietant  Engineer, 

Rondout  Harbor,  N.  Y. 
Von  Schmidt,  A.  W.,  Contractor, 

Blossom  Rock,  Cal. 
Wagener  &  Harroun,  Contraotore, 

Rock  Island  Rapids. 
Wallace,  F.  S.,  Assistant  Engineer, 

Tennessee  River. 
Wallace.  J.  F^  Aseistant  Engineer, 

Rock  Island  Rapids. 
Wallbaum,  August,  Contractor, 

Si.  Mary's  River  and  Canal,  Mich. 


Wanzer,  Charles,  Assistant  Engineer, 

Chippewa  River. 

Mississippi  River  Reservoirs. 

Red  River  of  the  North,  Minn. 
Ward,  J.  F.,  Contractor. 

New  Haven  Harbor,  Conn. 
Warren.  R.  W.,  Contracior, 

Port  Chester  Harbor,  N.  Y. 
Warren  &  Perkins,  Contractors,    ■ 

Minnesota  River. 
Waters,  J.  &  Co.,  Contractors, 

Wickford  Harbor,  R.  I. 
Weaver,  G.  N.,  Assistant  Engineer, 

Port  Jefferson  Harbor,  N.  Y. 
Webber,  F.  P.,  Assistant  Engineer, 

Providence  River  and  Harbor,  R.  I. 
Welch,  S.,  Chief  State  Engineer. 

Licking  River,  Ky. 
Weld,  Y.  F.,  Assistant  Engineer. 

Delaware  River. 
Wellman,  D.  W.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 

Red  River  of  the  North,  Minn. 
Welub,  H.  B.,  Contractor, 

Savannah  River  and  Harbor,  Ga. 
Wells,  Timberman  &  Co.,  Contractors, 

Dos  Moines  Rapids. 
Werner,  F.  V.,  Assistant  Engineer, 

Missonri  River. 
Werry  Henry,  Contractor, 

Western  Rivers. 
Wescott,  G.  p.,  Contr€Uitor, 

Portland  Harbor,  Me. 
West,  Frank  H.,  Assistant  Engineer, 

Port  Orford,  Oreg. 

Umnqua  River,  Oreg. 

Willamette  and  Columbia  Rivers,  Oreg. 
Western  Development  Company,  Con- 
tractors. 

Oakland  Harbor,  Cal. 
Weston,  G.  B.,  Assistant  Etigineer. 

Duxbury  Beach  and  Harbor,  Mass. 
Weston,  William,  Assistant  Enginur. 

Cincinnati  Harbor,  Ohio. 

Monon^ahela  River. 

Ohio  River. 

Transportation  Routes,  Central  Route, 
First  subdivision. 
Wetmore,  O.  L.,  Assistant  Engineer. 

Des  Moines  Rapids. 
Wetmore,  E.  a.,  &  Co.,  Contractors, 

St.  Mary's  River  and  Canal,  Mich. 
Weyss,  J.  E.,  Assistant  Engineer. 

Accotink  Creek,  Va. 

Aquia  Creek,  Va. 

Choppawamasic  Bay,  Ya. 

Elizabeth  River,  Va. 

Nebasco  Bay,  Va. 

Norfolk  Harbor,  Va. 

Potomac  River. 

Quantico  Bay,  Va. 
Wheeler,  L.  L.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and  its 
mouth. 
Whinery.  8.,  Assistant  Engineer. 

Cumberland  River. 

Tennessee  River. 
Whitcomb,  C.  p..  Assistant  Engineer. 

Transportation  Routes,  Central  Rente, 
Third  subdivision. 
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WmTCOMB,  H.  D.,  A8»i9tant  Engineer, 

James  River,  Ya. 
White,  Mr.,  Survesfor, 

Wilmington  Harbor,  Cal. 
White,  D.,  Assistant  Engineer, 

Burlinjj^ton  Harbor,  Yt. 

Otter  Creek,  Vt. 

Plattsburg  Harbor,  N.  Y. 

Port  Henry,  N.  Y. 

Roase's  Point  Harbor,  N.  Y. 

Swautou  Harbor,  Yt. 
White,  J.H.,  Contraetor, 

Hyannis  Harbor,  Mass. 
White,  P.,  Contractor, 

Marqnette  Harbor,  Mich. 

Ontonagon  Harbor,  Mich. 

Baperior  City  Harbor,  Wis. 
White,  T.  8.,  Contractor, 

Black  Lake  Harbor,  Mich. 

Frankfort  liarbor,  Mich. 

Muskegon  Harbor,  Mich. 

White  Kiver  Harbor,  Mich. 
White  &  Boynton,  Caniraetore, 

Hudson  River,  N.  Y. 
Whitney,  Luther,  Contruetor. 

BurUngton  Harbor,  Yt. 

Plattsburg  Harbor,  N.  Y. 

Swanton  Harbor,  Yt. 
Whitwood  <&  Hubbell,  Contraotore. 

Frankfort  Harbor,  Mich. 
WiBLE,  Foster  &  Co.,  Contractore, 

Tennessee  River. 
Wilcox,  A.  T.,  Contrador, 

Saginaw  River,  Mich. 
Wilcox  &  Merry,  Contracture. 

Grand  River  Harbor,  Ohio. 
Wiley,  R.,  Contractor, 

8aco  River,  Me. 
WiLLARD,  J.  £.,  Assistant  Engineer, 

Tennessee  River. 
WiLLCOX,  M.  L,  Contractor, 

Sandusky  City  Harbor,  Ohio. 
WiLLEY,  O.  Q.,  Assistant  Engineer, 

Des  Moines  Rapids. 
Williams,  6.,  Contrttotor, 

Illinois  River,  111. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Rock  Island  Rapids. 

Tennessee  River. 
Williams,  H.  F.,  Contractor. 

Oakland  Harbor,  Cal. 
Williams  &  Upham,  Contractore. 

Duluth  Harbor,  Minn. 
Williams,  D.  J.,  &  Co.,  Contractore. 

Western  Rivers. 
Williams,  E.  T.,  &  Co.j  Contractors. 

Cheboygan  Harbor,  Mich. 
Williams,  W.  W.  &  E.  T.,  Contractors. 

St.  Clair  Flats,  Mich. 

St.  Mary's  River  and  Canal,  Mich. 
W1LLLA.IMSON,  W.  G.,  Assistant  Engineer, 

Chowan  River,  N.  C. 

Norfolk,  Va.^  to  Cape  Fear  River. 

Nottoway  River,  Ya, 

Tar  River,  N.  C. 


Wilson,  G.  R.,  Ateietant  Engineer. 

Red  River,  Tex. ,  etc. 
Wilson,  J.  F.,  Aseietant  Engineer. 

Mononsahela  River. 
Wilson  Bros.,  Contractore. 

Willamette  and  Columbia  Riven,  Oreg 
Wimble,  Joseph. 

Cape  Fear  River,  N.  C. 
WiNDiATK,  T.,  Contractor. 

Manitowoc  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Winston,  F.  G.,  Contractor. 

Minnesota  River,  Minn. 

Mississippi  River,  Falls  of  St.  Anthony. 
Winston,  Douglass  &  Winstow,  Con- 
tractors. 

Chippewa  River,  Wis. 
W16NER,  G.  Y.,  Aseistant  Engineer. 

Mississippi  River,  between  Cairo  and  its 
month. 
Wolbrect,  J.  M.,  Aseistant  Emgktetr. 

Nense  Riv^  N.  C. 

Onancock  Harbor,  Ya. 

Trent  River,  N.  C. 
Wood,  B.  L.,  Contractor. 

Ohio  River. 
Wood,  M.  P.,  Contractor, 

Ohio  River  Falls. 
WooLEY,  Charles,  Contradier. 

Boston  Harbor,  Mass. 
WOOLLEY,  P.  A.,  Contractor, 

Grand  Haven  Harbor,  Mich. 
WORRALL,  E.  H.,  Aeeieiant  Engineer. 

Dee  Moines  Rapids. 
WORRALL,  James,  Aseietant  Engineer. 

Conemaugh  and  Kiskiminetas  Hi  vers. 

Dee  Moines  Rapids. 

HeuQepin  and  Watortown  Ship-CanaL 

Ulinois  River,  111. 

Rock  Island  Rapids. 

Rock  River,  Wis.  and  HI. 
Wright,  A.  B.,  Contractor. 

Plymouth  Beach  and  Harbor, 
Wright,  A.  R.,  Contractor. 

Camden  Harbor,  Me. 

Oocheco  River.  N.  H. 

Duxbury  Beacn  and  Harbor, 

Kennebec  River,  Me. 

Machias  River,  Me. 

Merrimac  River,  Mass. 

Penobscot  River,  Me. 

Portland  Harbor,  Me. 

Royal's  River,  Me. 

Salem  Harbor,  Mass. 
Wright,  W.  W.,  Contractor, 

Boston  Harbor,  Mass. 

"  Gut'*  opposite  Bath,  Me. 
Yonge,  S.  H.,  Aseietant  Engineer. 

Missouri  River. 
Yuille,  G.  B.,  Aswstant  Engineer. 

Alabama  River,  Ala. 
Zoller,  a.,  JMMtoHf  Engineer. 

Keyport  Harbor,  N.  J. 

Riuritan  River,  N.  J. 


